National Semiconductor 


585360-001 


May 1995 

CROSSVOLT^ LCX Family 


Low-Voltage High Speed 
CMOS Logic Datasheets 







TRADEMARKS 


Following is the most current list of National Semiconductor 

ABiCTM 

Embedded System 

AbuseableTM 

ProcessorTM 

AirShareTM 

EPTM 

AnadigTM 

E-Z-LINKTM 

APPSTM 

FACTTM 

ARilTM 

FACT Quiet SeriesTM 

ASPECTTM 

FAIRCADTM 

AT/LANTICTM 

FairtechTM 

Auto-Chem DeflasherTM 

FAST® 

BCPTM 

FASTrTM 

BI-FETTM 

GENIXtm 

BI-FET IITM 

GNXTM 

BI-LINETm 

GTOTM 

BIPLANTm 

HEX 3000TM 

BLCTM 

HiSeCTM 

BLXTM 

HPCTM 

BMACtm 

HyBalTM 

Brite-LiteTM 

|3l_® 

BSITM 

ICMTm 

BSI-2TM 

Integral ISEtm 

CDDTM 

IntelisplayTM 

CDLTM 

Inter-LERICTM 

CGSTM 

Inter-RICTM 

CIMtm 

ISETM 

CIMBUStm 

ISE/06TM 

CLASICTM 

ISE/08TM 

COMBO® 

ISE/16TM 

COMBO |TM 

ISE32TM 

COMBO IITM 

ISOPLANARtm 

COPSTM microcontrollers 

ISOPLANAR-ZTM 

COP8TM 

LERICTM 

CRDTM 

LMCMOSTM 

CROSSVOLT^ 

M2CMOSTM 

CSNITM 

MacrobusTM 

CTITM 

MacrocomponentTM 

CYCLONETM 

MACSItm 

DA4TM 

MAPLtm 

DENSPAKTM 

MAXI-ROM® 

DIBTM 

MicrobusTM data bus 

DISCERNTM 

MICRO-DACtm 

DISTILLTM 

JLlPotTM 

DNR® 

jmtalkerTM 

DPVMtm 

MicrotalkerTM 

E2CMOSTM 

MICROWIREtm 

ELSTARTM 

MICROWIRE/PLUStm 


Corporation’s trademarks and registered trademarks. 


MOLEtm 

SCXTM 

MPATm 

SERIES/800TM 

MSTTM 

Series 32000® 

Naked-8TM 

SIMPLE SWITCHER® 

National® 

SNITM 

National Semiconductor® 

SNICTM 

National Semiconductor 

SofChekTM 

Corp.® 

SONICTM 

NAX 800TM 

SPiKeTM 

NeuFuzTM 

SPIRETM 

Nitride PIustm 

Staggered RefreshTM 

Nitride Plus OxideTM 

STARTM 

NMLtm 

StarlinkTM 

NOBUSTM 

STARPLEXtm 

NSC800TM 

ST-NICTM 

NSCISETM 

SuperATTM 

NSX-16TM 

Super-BlockTM 

NS-XC-16TM 

SuperChipTM 

NTERCOMTm 

Superl/OTM 

NURAMTM 

SuperScriptTM 

OPALTM 

SYS32TM 

OvertureTM 

TapePak® 

OXISSTM 

TDSTM 

P2CMOSTM 

TeleGateTM 

Perfect WatchTM 

The National Anthem® 

PLANTM 

TinyPaKTM 

PLANARTM 

TLCTM 

PLAYERTM 

TrapezoidalTM 

PLAYER + TM 

TRI-CODETM 

PLLatinumTM 

TRI-POLYTM 

PIUS-2TM 

TRI-SAFEtm 

PolycraftTM 

TRI-STATE® 

POPTM 

TROPICTM 

Power + ControlTM 

Tropic Pele'TM 

POWERplanarTM 

Tropic ReefTM 

QSTM 

TURBOTRANSCEIVERTM 

QUAD3000TM 

TWISTERTM 

Quiet SeriesTM 

VIPTM 

QUIKLOOKtm 

VR32TM 

RATTM 

WATCHDOGTM 

RICTM 

XMOStm 

RICKITTM 

XPUTM 

RTX16TM 

Z STARTM 

SCANTM 

883B/RETSTM 

SCENICTM 

883S/RETSTM 


LIFE SUPPORT POLICY 

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR 
SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMICONDUCTOR COR- 
PORATION. As used herein: 

1 . Life support devices or systems are devices or systems 
which, (a) are intended for surgical implant into the body, 
or (b) support or sustain life, and whose failure to per- 
form, when properly used in accordance with instructions 
for use provided in the labeling, can be reasonably ex- 
pected to result in a significant injury to the user. 

National Semiconductor Corporation 2900 Semiconductor Drive, P.O. Box 58090, Santa Clara, California 95052-8090 1-800-272-9959 
TWX (910) 339-9240 

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied, and National reserves the right, at any time 
without notice, to change said circuitry or specifications. 


2. A critical component Is any component of a life support 
device or system whose failure to perform can be reason- 
ably expected to cause the failure of the life support de- 
vice or system, or to affect its safety or effectiveness. 


11 



Table of Contents 

Section 1 Data Sheets 

74LCX00 Low Voltage Quad 2-Input NAND Gate with 5V Tolerant Inputs 1 

74LCX02 Low Voltage Quad 2-Input NQR Gate with 5V Tolerant Inputs 5 

74LCX04 Low Voltage Hex Inverter with 5V Tolerant Inputs 9 

74LCX05 Hex Inverter (Qpen Drain) with 5V Tolerant Inputs 13 

74LCX08 Low Voltage Quad 2-Input AND Gate with 5V Tolerant Inputs 14 

74LCX10 Triple 3-Input NAND Gate with 5V Tolerant Inputs 17 

74LCX1 1 Triple 3-Input AND Gate with 5V Tolerant Inputs 18 

74LCX1 4 Low Voltage Hex Inverter with Schmitt T rigger Input with 5V T olerant Inputs . 1 9 

74LCX32 Low Voltage Quad 2-Input OR Gate with 5V Tolerant Inputs 23 

74LCX74 Low Voltage Dual D-Type Positive Edge-Triggered Flip-Flop with 5V Tolerant 

Inputs 26 

74LCX86 Low Voltage Quad 2-Input Exclusive-OR Gate with 5V Tolerant Inputs 30 

74LCX1 09 Dual J-K Flip-Flops with Preset and Clear with 5V Tolerant Inputs 33 

74LCX1 1 2 Dual J-K Flip-Flops with Preset and Clear with 5V Tolerant Inputs 34 

74LCX125 Low-Voltage Quad Buffer with 5V Tolerant Inputs and Outputs 35 

74LCX138 Low Voltage 1-of-8 Decoder/Demultiplexer with 5V Tolerant Inputs 39 

74LCX240 Low-Voltage Octal Buffer/ Line Driver with 5V Tolerant Inputs and Outputs . 44 

74LCX244 Low-Voltage Buffer/ Line Driver with 5V Tolerant Inputs and Outputs 48 

74LCX245 Low-Voltage Bidirectional Transceiver with 5V Tolerant Inputs and Outputs. 52 

74LCX373 Low-Voltage Octal Transparent Latch with 5V Tolerant Inputs and Outputs . 56 

74LCX374 Low-Voltage Octal D Flip-Flop with 5V Tolerant Inputs and Outputs 61 

74LCX540 Octal Buffer/Line Driver with 5V Tolerant Inputs and Outputs 66 

74LCX541 Octal Buffer/Line Driver with 5V Tolerant Inputs and Outputs 70 

74LCX573 Octal Latch with 5V Tolerant Inputs and Outputs 74 

74LCX574 Octal D-Type Flip-Flop with 5V Tolerant Inputs and Outputs 79 

74LCX646 Low-Voltage Octal Transceiver with 5V Tolerant Inputs and Outputs 83 

74LCX652 Low-Voltage Transceiver/Register with 5V Tolerant Inputs and Outputs — 88 

74LCX16240 Low-Voltage 16-Bit Inverting Buffer/Line Driver with 5V Tolerant Inputs 

and Outputs 94 

74LCX16244 Low- Voltage 16-Blt Buffer/Line Driver with 5V Tolerant Inputs and 

Outputs 98 

74LCX16245 Low-Voltage 16-Bit Bidirectional Transceiver with 5V Tolerant Inputs and 

Outputs 103 

74LCX16373 Low-Voltage 16-Bit Transparent Latch with 5V Tolerant Inputs and 

Outputs 108 

74LCX1 6374 Low-Voltage 1 6-Bit D Flip-Flop with 5V Tolerant Inputs and Outputs 113 

74LCX1 6500 1 8-Bit Universal Bus Transceivers with 5V Tolerant Inputs and Outputs . . 118 

74LCX16646 Low-Voltage 16-Bit Transceiver/Register with 5V Tolerant Inputs and 

Outputs 124 

74LCX1 6652 Low-Voltage Transceiver/ Register with 5V Tolerant Inputs and Outputs . 1 30 

Physical Dimensions 136 


iii 





National Semiconductor 


PRELIMINARY g 


74LCX00 

Low Voltage Quad 2-Input NAND Gate 
with 5V Tolerant Inputs 


General Description 

The LCXOO contains four 2-input NAND gates. The inputs 
tolerate voltages up to 7V allowing the interface of 5V sys- 
tems to 3V systems. 

The 74LCX00 is fabricated with advanced CMOS technolo- 
gy to achieve high speed operation while maintaining CMOS 
low power dissipation. 

Features 

■ 5V tolerant inputs 

■ 5.2 ns tpD max, 10 /aA Iccq niax 


Logic Symboi 


■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 m A output drive 

■ Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 00 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Connection Diagram 



Pin Assignment 
forSOICandTSSOP 



Pin Names 

Description 

An, Bn 

Inputs 

On 

Outputs 


SOiC JEDEC 

SOiC EIAJ 

TSSOP 

74LCX00M 

74LCX00MX 

74LCX00SJ 

74LCX00SJX 

74LCX00MTC 

74LCX00MTCX 

M14A 

M14D 

MTC14 


Order Number 74LCX00M 74LCX00SJ 74LCX00MTC 

74LCX00MX 74LCX00SJX 74LCX00MTCX 

See NS Package Number M14A M14D MTC14 

Preliminary Data: National Semiconductor reserves the right to make changes at any time without notice. 
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LCXOO 


Absolute Maximum Ratings (Note i) 

If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V| 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to Vcc + 0.5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

•ok 

DC Output Diode Current 

-50 

+ 50 

Vo < GND 

Vo ^ Vcc 

mA 

lo 

DC Output Source/Sink Current 

±50 


mA 

Icc 

DC Supply Current per Supply Pin 

±100 


mA 

Iqnd 

DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage Temperature 

-65 to +150 


“C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage 

Operating 

2.0 

3.6 

Y 



Data Retention 

1.5 

3.6 


V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage 

HIGH or LOW State 

0 

Vcc 

V 

Iqh/Iol 

Output Current 

Vcc = 3.0V - 3.6V 


±24 

mA 



Vcc = 2.7V 


±12 

Ta 

Free-Air Operating Temperature 

-40 

85 

“C 

At/AV 

Input Edge Rate, V|n = 

0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 


DC Electrical Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = -40°Cto +85°C 1 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 


2.7-3.6 

2.0 


V 

V|L 

LOW Level Input Voltage 


2.7-3.6 


0.8 

V 

VOH 

HIGH Level Output Voltage 

Iqh = -100 juiA 

CO 

CO 

1 

evi 

< 

o 

o 

1 

o 

Ka 


V 



lOH = -12 mA 

2.7 

2.2 


V 



Iqh = — “1 3 niA 

3.0 

2.4 


V 



Iqh = -24mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

IqL =100 jutA 

2.7-3.6 


0.2 

V 



Iql = 12 mA 

2.7 


0.4 

V 



Iql =16 mA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

CO 

CO 

1 

cv 


±5.0 

fxA 

lOFF 

Power-Off Leakage Current 

VjOrVo = 5.5V 

0 


100 

julA 

Icc 

Quiescent Supply Current 

V| == Vcc or GND 

2.7-3.6 


10 

jaA 



3.6V ^ V|. Vo ^ 5.5V 

2.7-3.6 


±10 

fxA 

Alee 

Increase in Icc per Input 

V|H = Vcc -0.6V 

2.7-3.6 


500 

jllA 
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AC Electrical Characteristics (Preliminary) 

Ta = -40°C to +85°C 


Symbol 

Parameter 

Vcc = 

3.3V ±0.3V 

Vcc = 2.7V 

Units 



Min 

Max 

Min Max 


tpHL 

Propagation Delay 

1.5 

5.2 

1.5 6.0 


tpLH 


1.5 

5.2 

1.5 6.0 


toSHL 

Output to Output Skew (Note 1 ) 


1.0 



toSLH 



1.0 




Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHlJ or LOW to HIGH (tosLH)- 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25'’C 

Typical 

Unit 

VoLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|l = OV 

3.3 

0.8 

V 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|l = OV 

3.3 

0.8 

V 


Capacitance 
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LCXOO 


74LCX00 Ordering information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


Temperature Range Family 
74 = Commercial 
Device Type 


74LCX 00 M 


Package Code 

M = Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline, Package EIAJ 


MTC = Thin Shrink Small Outline Package, JEDEC 
4.4 mm Body Width 


X 

L 


Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 


TL/F/1 2408-3 
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National Semiconductor 


PRELIMINARY 


74LCX02 

Low Voltage Quad 2-Input NOR Gate with 5V Tolerant 
Inputs 


General Description 

The LCX02 contains four 2-input NOR gates. The inputs 
tolerate voltages up to 7V allowing the interface of 5V sys- 
tems to 3V systems. 

The 74LCX02 is fabricated with advanced CMOS technolo- 
gy to achieve high speed operation while maintaining CMOS 
low power dissipation. 

Features 

■ 5V tolerant inputs 

■ 5.2 ns tpD max, 1 0 jaA IccQ nfiax 

■ Power down high impedance inputs and outputs 


■ 2.0V-3.6V Vcc supply operation 

■ 24 mA output drive 

■ Implements patented Quiet SeriesTM nolse/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 02 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbol 


Connection Diagram 


lEEE/lEC 


Pin Assignment 
for SOICandTSSOP 




Pin Names 

Description 

Ani Bn 

inputs 

On 

Outputs 



SOIC JEDEC 

SOIC EIAJ 

TSSOP 

Order Number 

74LCX02M 

74LCX02MX 

74LCX02SJ 

74LCX02SJX 

74LCX02MTC 

74LCX02MTCX 

See NS Package Number 

M14A 

M14D 

MTC14 


Preliminary Data: Nationai Semiconductor reserves the right to make changes at any time without notice. 
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LCX02 


Absolute Maximum Ratings (Notei) 

If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 



Supply Voltage 

-0.5 to +7.0 


DC Input Voltage 

-0.5 to +7.0 


DC Output Voltage 

— 0.5 to Vcc 0.5 

Output in High or Low State (Note 2) 

DC Input Diode Current 

-50 

V| < GND 

DC Output Diode Current 

-50 

Vo < gnd 


+ 50 

Vq > Vcc 




•cc 

DC Supply Current per Supply Pin 

±100 

Ignd 

DC Ground Current per Ground Pin 

±100 

Tstg 

Storage Temperature 

-65 to +150 



mA 


mA 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 




Free-Air Operating Temperature 

Input Edge Rate, V|n = 0.8V-2.0V, Vcc = 3.0V 


DC Electrical Characteristics 

Symbol Parameter 

' HIGH Level Input Voltage 


Conditions 


-40°Cto +85°C 
I Max' 




LOW Level Output Voltage 


Input Leakage Current 
Power-Off Leakage Current 


Quiescent Supply Current 


Increase in Ice per Input 



•oh = “ 


•oh = “ 


Iqh = -24mA 
Iql 100 jiiA 

Iql = 12 mA 

Iql = 16 mA 

Iql = 24 mA 

0 ^ V| ^ 5.5V 
V| orVo = 5.5V 


V| = VecorGNP 
3.6V ^ V|, Vo ^ 5.5V 


V|H = Vcc -0.6V 






























AC Electrical Characteristics (Preliminary) 




Ta = -40°cto +85°C 


Symbol 

Parameter 

Vcc = 

3.3V ±0.3V 

Vcc = 

= 2.7V 

Units 



Min 

Max 

Min 

Max 


tpHL 

Propagation Delay Time 

1.5 


5.2 

1.5 

6.0 

ns 

tpLH 


1.5 


5.2 

1.5 

6.0 

tOSHL. 

Output to Output Skew 



1.0 



ns 

tOSLH 

(Note 1) 



1.0 




Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosLH)- 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = 25°C 

Units 

(V) 

Typical 




VoLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|l = OV 

3.3 

0.8 

V 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 


Capacitance 


Symbol 

Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc = Open, V| = OV or Vcc 

7 

pF 

Gout 

Output Capacitance 

Vcc = 3.3V, V| = OVorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OV or Vcc. F = 10 MHz 

25 

pF 
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LCX02 


74LCX02 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


Temperature Range Family 
74 = Commercial 
Device Type 


74LCX 02 M X 




Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 


Package Code ' 

M = Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EiAJ 
MTC = Thin Shrink Small Outline Package, JEDEC, 4.4 mm Body 
Width 


TL/F/1 2409-3 
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PRELtMINARY 


74LCX04 

Low Voltage Hex Inverter with 5V Tolerant Inputs 


General Description 

The LCX04 contains six inverters. The inputs tolerate volt- 
ages up to 7V allowing the interface of 5V systems to 3V 
systems. 

The 74LCX04 is fabricated with advanced CMOS technolo- 
gy to achieve high speed operation while maintaining CMOS 
low power dissipation. 

Features 

■ 5V tolerant inputs 

■ 5.2 ns tpD max, 10 /xA IccQ niax 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 


■ ±24 m A output drive 

■ Implements patentend Quiet Series^M noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 04 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbol Connection Diagram 


Pin Assignment 

lEEE/lEC for SOIC and TSSOP 


Aq 

1 


Ao* 

1 



14 

— 


^0, 

2 


13 

A 2 


^02 

®0' 

3 


12 

A 3 


^03 

Al • 

4 


11 

A 4 



0i • 

5 

__ TL 

10 

A 5 — 



^ 1 ' 

6 


9 


TL/F/12410-1 

02- 
r'kin ■ 

7 


8 








TL/F/ 1241 0-2 



Preliminary Data: National Semiconductor reserves the right to make changes at any time without notice. 






LCX04 


Absolute Maximum Ratings (Note d 

If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 


Parameter 


Value 


Conditions 


Units 


Vcc 


Supply Voltage 


-0.5 to +7.0 


V| 


DC Input Voltage 


-0.5 to +7.0 


Vo 


DC Output Voltage 


—0.5 to Vqc + 0.5 


Output in High or Low State (Note 2) 


IlK 


DC Input Diode Current 


-50 


V| < GND 


mA 


lOK 


DC Output Diode Current 


-50 
+ 50 


Vo < GND 

Vq > Vcc 


mA 


•o 


DC Output Source/Sink Current 


±50 


mA 


*CC 


DC Supply Current per Supply Pin 


±100 


mA 


Iqnd 


DC Ground Current per Ground Pin 


:100 


mA 


Tstg 


storage Temperature 


-65 to +150 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

V 

V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage HIGH or LOW State 

0 

Vcc 

V 

Iqh/Iql 

Output Current Vcc = 3.0V-3.6V 

Vcc = 2.7V 


±24 

±12 

mA 

Ta 

Free-Air Operating Temperature 

-40 

85 

°C 

At/AV 

Input Edge Rate, V|n = 0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 

DC Electrical Characteristics 

Symbol 

Parameter 

Conditions 

Vcc 

Ta = -40°Cto +85X 1 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 


2.7-3.6 

2.0 



VlL 

LOW Level Input Voltage 


2.7-3.6 



V 

VoH 

HIGH Level Output Voltage 

Iqh — —100 jLtA 

CD 

CO 

I 

evi 

CVJ 

d 

1 

o 

o 

> 


V 

loH = -12 mA 

2.7 

2.2 


V 

Iqh = — 18 mA 

3.0 

2.4 


V 

Iqh = -24 mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql =100 fjbA 

CO 

00 

1 

cvj 


0.2 

V 

Iql = 12 mA 

2.7 


0.4 

V 

Iql = 16 mA 

3.0 


0.4 

V 

Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

2.7-3.6 


±5.0 

fxA 

■off 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

jLlA 

•cc 

Quiescent Supply Current 

V| = Vcc or GND 

2.7-3.6 


10 

jliA 

3.6V ^ V), Vo ^ 5.5V 

2.7-3.6 


±10 

fiA 

Alec 

Increase in Ice per Input 

V|H = Vcc -0.6V 

CO 

CO 

1 

evi 


500 

juA 
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AC Electrical Characteristics (Preliminary) 




Ta = -40“Cto +85°C 


Symbol 

Parameter 

Vcc = 

3.3V ±0.3V 

Vcc = 

= 2.7V 

Units 



Min 

Max 

Min 

Max 


tpHL 

Propagation Delay Time 

1.5 


5.2 

1.5 

6.0 

ns 

tpLH 


1.5 


5.2 

1.5 

6.0 

tOSHL, 

Output to Output Skew 



1.0 



ns 

bSLH 

(Note1) 


_ 

1.0 




Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHt) or LOW to HIGH (Tqslh)- 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25°C 

Units 

Typical 

VOLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, Vil = OV 

3.3 

0.8 

V 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|l = OV 

3.3 

0.8 

V 

Capacitance 

Symbol 

Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc = Open, Vj = OV or Vcc 

7 

pF 

Gout 

Output Capacitance 

Vcc = 3.3V,V| = 0VorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OV or Vcc. F = 10 MHz 

25 

pF 
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LCX04 


74LCX04 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


Temperature Range Family 1 

74 = Commercial 

Device Type 

Package Code 

M = Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC 
4.4 mm Body Width 


-Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 
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National Semiconductor 


ADVANCE INFORMATION 


74LCX05 

Hex Inverter (Open Drain) with 5V Toierant Inputs 


General Description 

The 74LCX05 is an open drain hex inverter. The 74LCX05 
requires the addition of an external resistor to perform a 
wire-NOR function. LCX devices are designed for low volt- 
age (3.3V) operation with the added capability of interfacing 
to a 5V signal environment. 

The 74LCX05 is fabricated with advanced CMOS technolo- 
gy to achieve high speed operation while maintaining CMOS 
low power dissipation. 


Features 

■ 5V tolerant inputs 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 m A output drive 

■ Implements patented Quiet SeriesTM nolse/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 05 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 
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National Semiconductor 


PRELIMINARY 


74LCX08 

Low Voltage Quad 2-input AND Gate 
with 5V Tolerant Inputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 m A output drive 

■ Implements patented Quiet Series^ noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 08 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


General Description 

The LCX08 contains four 2-input AND gates. The inputs tol- 
erate voltages up to 7V allowing the interface of 6V systems 
to 3V systems. 

Features 

■ 5V tolerant inputs 

■ 5.5 ns tpD max, 1 0 /ulA Iccq nriax 

■ Power down high impedance inputs and outputs 


Logic Symbol 


Connection Diagram 


lEEE/lEC 



TL/F/12411-1 


Pin Assignment 

for SOIC JEDEC, EIAJ and TSSOP 


Aq 

Bo 

00 
Ai 
Bl 

01 
GND 


TL/F/12411-2 



Pin Names 

Description 

An, Bn 

On 

Inputs 

Outputs 



SOICJEDEC 

SOIC EIAJ 

TSSOP 

Order Number 

74LCX08M 

74LCX08SJ 

74LCX08MTC 


74LCX08MX 

74LCX08SJX 

74LCX08MTCX 

See NS 

Package Number 

M14A 

MUD 

MTC14 


Preliminary Data: National Semiconductor reserves the right to make changes at any time without notice. 
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Absolute Maximum Ratings (Note d 

If Military/Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to ±7.0 


V 

V| 

DC Input Voltage 

-0.5 to ±7.0 


V 

Vo 

DC Output Voltage 

— 0.5 to Vcc T 0-5 

Output in High or Low State (Note 2) 

V 

IlK 

DC Input Diode Current 

-50 

V| < GND 

mA 

■ok 

DC Output Diode Current 

-50 

±50 

Vo < GND 

Vo > Vcc 

mA 

•o 

DC Output Source/Sink Current 

±50 


mA 

Icc 

DC Supply Current per Supply Pin 

±100 


mA 

Iqnd 

DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage Temperature 

-65 to ±150 


“C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 


Parameter 


Min 


Max 


Units 


Vcc 


Supply Voltage 


Operating 
Data Retention 


2.0 

1.5 


3.6 

3.6 


V| 


Input Voltage 


5.5 


Vo 


Output Voltage 


HIGH or LOW State 


Vcc 


Iqh/Iol 


Output Current 


Vcc = 3.0V - 3.6V 
Vcc = 3.7V 


±24 

±12 


mA 


Ta 


Free-Air Operating Temperature 


-40 


85 


At/AV 


Input Edge Rate. V|n = 0.8V-2.0V, Vcc = 3.0V 


10 


ns/V 


DC Electrical Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = -40°Cto ±85°C 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 


CO 

CO 

1 

evi 

2.0 


V 

V|L 

LOW Level Input Voltage 


2.7-3.6 


0.8 

V 

VOH 

HIGH Level Output Voltage 

lOH = - 1 00 ju,A 

2.7-3.6 

Vcc - 0.2 


V 



lOH = -12 mA 

2.7 

2.2 


V 



loH = -18 mA 

3.0 

2.4 


V 



lOH = -24 mA 

3.0 

2.2 


V 

Vql 

LOW Level Output Voltage 

Iql =100 fxA 

2.7-3.6 


0.2 

V 



Iql = 12 mA 

2.7 


0.4 

V 



Iql =16 mA 

3.0 


0.4 

V 



lOL = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

2.7-3.6 


±5.0 

julA 

•off 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

jliA 

Icc 

Quiescent Supply Current 

V| = Vcc or GND 

2.7-3.6 


10 

jaA 



3.6V ^ V|, Vo ^ 5.5V 

CD 

CO 

1 

c\i 


±10 

julA 

Alec 

Increase in Icc per Input 

V|H = Vcc -0.6V 

2.7-3.6 


500 

julA 
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LCX08 


AC Electrical Characteristics 


SymlK>l 

Parameter 

tPLH 

Propagation Delay 

tpHL 


tOSLH 

Output to Output Skew 

tOSHL 

(Note 1) 


= -WCto +85“C 


Vcc = 3.3V ±0.3V 


Min 



Not* 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosLH)- 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

VOLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 


Vcc Ta = 2yc 
(V) Typical 



Capacitance 


Symbol 

Parameter 

C|N 

Input Capacitance 

Cqut 

Output Capacitance 

CpD 

Power Dissipation Capacitance 


Conditions 


Vcc = Open, V| = OV or Vcc 


Vcc = 3.3 V. V| = 0VorVcc 


Vcc = 3.3V, V| = OV or Vcc. F = 10 MHz 


Typicai 



74LCX08 Ordering Information 


The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


Temperature Range Family • 

74 = Commercial 

Device Type 

Package Code 

M = Molded Small Outline Package, JEDEC 
SJ = Molded Small Outline Package, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC 
4.4 mm Body Width 


74LCX 08 M X 

3" T T U 


Special Variations 
"X” = Tape and Reel 
" " = Rail/Tube 
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National Semiconductor 


ADVANCE INFORMATION 


74LCX10 

Triple 3-input NAND Gate with 5V Tolerant Inputs 


General Description 

The 74LCX10 is a triple 3-input NAND gate with buffered 
outputs. LCX devices are designed for low voltage (3.3V) 
operation with the added capability of interfacing to a 5V 
signal environment. 

The 74LCX10 is fabricated with advanced CMOS technolo- 
gy to achieve high speed operation while maintaining CMOS 
low power dissipation. 


Features 

■ 5V tolerant inputs 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 m A output drive 

■ Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 1 0 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine mode) > 200V 


Connection and Logic Diagrams 


Vcc Cl rt C3 B3 A3 Y3 



Y=ABC 



TL/F/12427-2 
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National Semicondu 


ctor 


ADVANCE INFORMATION 


74LCX11 

Triple 3-Input AND Gate with 5V Tolerant Inputs 


General Description 

The 74LCX1 1 is a triple 3-input AND gate with buffered out- 
puts. LCX devices are designed for low voltage (3.3V) oper- 
ation with the added capability of interfacing to a 5V signal 
environment. 

The 74LCX1 1 is fabricated with advanced CMOS technolo- 
gy to achieve high speed operation while maintaining CMOS 
low power dissipation. 


5V tolerant inputs 

Power down high impedance inputs and outputs 
2.0V-3.6V Vcc supply operation 
± 24 mA output drive 

Implements patented Quiet Series^ noise/EMI reduc- 
tion circuitry 

Functionally compatible with 74 series 1 1 
Latch-up performance exceeds 500 mA 
ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Features 


Connection and Logic Diagrams 


Dual-ln-Llne Package 
Vcc Cl Y1 C3 B3 A3 Y3 



A1 B1 A2 B2 C2 Y2 GND 
Top View 


TL/F/1 2426-1 
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National Semiconductor 


PRELIMINARY 


74LCX14 

Low Voltage Hex Inverter with 
5V Tolerant Schmitt Trigger Inputs 


General Description 

The LCX14 contains six inverter gates each with a Schmitt 
trigger input. They are capable of transforming slowly 
changing input signals into sharply defined, jitter-free output 
signals. In addition, they have a greater noise margin than 
conventional inverters. 

The LCX14 has hysteresis between the positive-going and 
negative-going input thresholds (typically 1 .OV) which is de- 
termined internally by transistor ratios and is essentially in- 
sensitive to temperature and supply voltage variations. 

The inputs tolerate voltages up to 7V allowing the interface 
of 5V systems to 3V systems. 


Features 

• 5V tolerant inputs 

■ 6.5 ns tpD max, 1 0 juA IccQ max 

■ Power-down high impedance inputs and outputs 

• 2.0V-3.6V Vcc supply operation 

• ±24 mA output drive 

a Implements patented Quiet SeriesTM noise/ EMI reduc- 
tion circuitry 

• Functionally compatible with 74 series 14 
a Latch-up performance exceeds 500 mA 
a ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbol Connection Diagram 

Pin Assignment 

lEEE/lEC for SOIC and TSSOP 




TL/F/12412-1 


Pin Names 

Description 

In 

inputs 


Outputs 


Truth Table 


Input 

Output 

A 

O 

L 

H 

H 

L 



SOICJEDEC 

SOICEIAJ 

TSSOP 

Order Number 

74LCX14M 

74LCX14SJ 

74LCX14MTC 


74LCX14MX 

74LCX14SJX 

74LCX14MTCX 

See NS Package Number 

M14A 

M14D 

MTC14 


Preliminary Data: National Semiconductor reserves the right to make changes at any time without notice. 
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LCX1 


'S- 


Absolute Maximum Ratings (Note d 


If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V, 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5toVcc-+- 0.5 

Output in High or Low State (Note 2) 

V 


DC Input Diode Current 

-50 

V| < GND 

mA 


DC Output Diode Current 

-50 

+ 50 

Vo < GND 

Vo > Vcc 

mA 

lo 

DC Output Source/Sink Current 

±50 


mA 

Icc 

DC Supply Current per Supply Pin 

±100 


mA 


DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage T emperature 

-65 to +150 


“C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics’’ table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions’’ table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 


Max 

Units 

Vcc 

Supply Voltage 

Operating 



y 



Data Retention 




V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage 

HIGH or LOW State 

0 


V 

•oh/Iol 

Output Current 

Vcc = 3 0V - 3.6V 


±24 

mA 



Vcc = 2.7V 


±12 

Ta 

Free-Air Operating Temperature 

-40 

85 

“C 

At/AV 

Input Edge Rate, V|n = 

0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 


DC Electrical Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = -40“Cto +85“C I 

Units 

Min 

Max 

Vt+ 

Positive Input Threshold 


3.0 

1.2 

2.2 

V 

Vt- 

Negative Input Threshold 


3.0 

0.6 

1.5 

V 

Vh 

Hysterisis 


3.0 


1.2 


VoH 

HIGH Level Output Voltage 

•oh = -100 jitA 

mSEM 

CM 

d 

1 

o 


V 

•oh = -12 mA 

2.7 

2.2 


V 

Iqh — ”"13 niA 

3.0 

2.4 


V 

lOH = -24 m A 

3.0 

2.2 



VoL 

LOW Level Output Voltage 

Iql — 100 juA 

mam 


0.2 

mam 

Iql = 12 mA 

2.7 


0.4 

1 V 

Iql — 1 6 mA 

3.0 


0.4 


Iql = 24 mA 

3.0 


0.55 


1| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

rasa 


±5.0 


Iqff 

Power-Off Leakage Current 

V| or Vo = 5.5V 

I 0 


100 

jaA 



V| = Vcc or GND 

wmm 


10 

julA 

! 

I 

I 



±10 

juiA 

Alec 

1 Increase in Icc per Input 

I V|H = Vcc -0.6V 

I 2.7-3.6 


500 

fxA 
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AC Electrical Characteristics 




Ta = -40°cto +85°C 


Symbol 

Parameter 

Vcc = 

3.3V ±0.3V 

Vcc = 

= 2.7V 

Units 



Min 

Max 

Min 

Max 


tPHL 

Propagation Delay 

1.5 


6.5 

1.5 

7.5 

ns 

tpLH 


1.5 


6.5 

1.5 

7.5 

tOSLH 

Output to Output 



1.0 



ns 

tOSHL 

Skew (Note 1) 


_ 

1.0 




Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHi) c LOW to HIGH (tosLH)- 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25‘’C 

Units 

Typical 

VoLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V. V|L == OV 

3.3 

0.8 

V 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

Capacitance 

Symbol 

Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc “ Open, V| = OV or Vcc 

7 

pF 

Gout 

Output Capacitance 

Vcc = 3.3V, V| = OVorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OV or Vcc. F = 10 MHz 

25 

pF 
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74LCX14 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


74LCX 14 M 


Temperature Range Family • 

74 = Commercial 

Device Type 

Package Code 

M = Molded Shrink Small Outline, JEDEC 
SJ = (0.300" Wide) Molded Shrink Small Outline, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC 
4.4 mm Body Width 


-Special Variations 
"X" = Tape and Reel 
" ” = Rail/Tube 
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National Semiconductor 


74LCX32 

Low Voltage Quad 2-Input OR Gate 
with 5V Tolerant Inputs 


General Description 

The LCX32 contains four 2-input OR gates. The inputs toler- 
ate voltages up to 7V allowing the interface of 5V systems 
to 3V systems. 

The 74LCX32 is fabricated with advanced CMOS technolo- 
gy to achieve high speed operation while maintaining CMOS 
low power dissipation. 

Features 

■ 5V tolerant Inputs 

■ 5.5 ns tpD max, 10 /xA IccQ 

■ Power down high Impedance Inputs and outputs 


■ 2.0V-3.6V Vcc supply operation 

■ ±24 m A output drive 

■ Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 32 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbol 


Connection Diagram 


lEEE/lEC 



TL/F/12413-1 


Pin Assignment 
for SOIC and TSSOP 



TL/F/12413-2 


Pin Names 

Description 

An> Bn 

Inputs 

On 

Outputs 



SOIC JEDEC 

SOIC ElAJ 

TSSOP 

Order Number 

74LCX32M 

74LCX32SJ 

74LCX32MTC 


74LCX32MX 

74LCX32SJX 

74LCX32MTCX 

NS Package 
Number 

M14A 

M14D 

MTC14 


Preliminary Data: National Semiconductor reserves the right to make changes at any time without notice. 
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Absolute Maximum Ratings (Note i) 


If Military/Aerospace specified devices are required, piease contact the Nationai Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 



Vi 

DC Input Voltage 

-0.5 to +7.0 


Bi 

Vo 

DC Output Voltage 

— O.5toVQ0 + 0.5 

Output in High or Low State (Note 2) 

V 

IlK 

DC Input Diode Current 

-50 

V| < GND 

mA 

•ok 

DC Output Diode Current 

-50 
+ 50 

Vo < GND 

Vo > Vcc 

mA 

•o 

DC Output Source/Sink Current 

±50 


mA 

•cc 

DC Supply Current per Supply Pin 

±100 


mA 

•gnd 

DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage Temperature 

-65 to +150 


“C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the "Electrical Characteristics" table are not guaranteed at the Absolute Maximum Ratings. The "Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage 

Operating 


3.6 

Y 



Data Retention 


3.6 


V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage 

HIGH or LOW State 

0 

Vcc 

V 

•oh/>ol 

Output Current 

Vcc = 3.0V - 3.6V 



mA 



Vcc = 2.7V 



Ta 

Free-Air Operating Temperature 

-40 

85 


At/AV 

1 Input Edge Rate, V|n = 

0.8V-2.0V. Vcc = 3.0V 

0 

10 



DC Electrical Characteristics 



VlH I HIGH Level Input Voltage 


2.0 


V 


ViL LOW Level Input Voltage 


0.8 



























































































AC Electrical Characteristics (Preliminary) 



Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separata outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosm)* 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25X 

Typical 

Unit 

VoLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 


Capacitance 


Symbol 

Parameter 

Conditions 

Typical 

Units 

C|N 

input Capacitance 

Vcc = Open, V| = OV or Vqc 

7 

pF 

Gout 

Output Capacitance 

Vcc = 3.3V, Vi = OVorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OV or Vcc. F = 10 MHz 

25 

pF 
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National Semiconductor 


PRELIMINARY 


74LCX74 

Low Voltage Dual D-Type 

Positive Edge-Triggered Flip-Fiop with 5V Toierant Inputs 


General Description 

The LCX74 is a dual D-type flip-flop with As^chronous 
Clear and Set inputs and complementary (Q, Q) outputs. 
Information at the input is transferred to the outputs on the 
positive edge of the clock pulse. After the Clock Pulse input 
threshold voltage has been passed, the Data input is locked 
out and information present will not be transferred to the 
outputs until the next rising edge of the Clock Pulse input. 
Asynchronous Inputs: 

LOW input to Sd (Set) sets Q to HIGH level 

LOW input to Cd (Clear) sets Q to LOW level 

Clear and Set are independent of clock _ 

Simultaneous LOW on Cd and Sp makes both Q and Q 

HIGH 


Features 

■ 5V tolerant Inputs 

■ 7.0 ns tpD max, 1 0 jaA IccQ 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vc supply operation 

■ +24 mA output drive 

■ Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 74 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbols 




Connection Diagram 


Pin Assignment 

lEEE/lEC for SOIC and TSSOP 



Truth Table (Each Halt) 


Inputs I 

Outputs 

Sd 

Cd 

CP 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H 

H 

H 

H 


H 

H 

L 

H 

H 

_y~ 

L 

L 

H 

H 

H 

L 

X 

Qo 

Qo 


H = HIGH Voltage Level ^ = LOW-to-HIGH Clock Transition 

L = LOW Voltage Level Qo(5o) = Previous Q(Q) before LOW- 

X = Immaterial to-HIGH Transition of Clock 


Pin Names 

Description 

Di, D2 

CP 1 .CP 2 

5d1.5d2 

Sd1^D2 _ 

Q-j, Ql, Q 2 , Q 2 

Data Inputs 

Clock Pulse Inputs 

Direct Clear Inputs 

Direct Set Inputs 

Outputs 



SOiC JEDEC 

SOIC EIAJ 

TSSOP 

Orcier Number 

74LCX74M 

74LCX74SJ 

74LCX74MTC 


74LCX74MX 

74LCX74SJX 

74LCX74MTCX 

See NS 

Package Number 

M14A 

M14D 

MTC14 


Preliminary Data: National Semiconductor reserves the right to make changes at any time without notice. 
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Absolute Maximum Ratings (Note d 


If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V| 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to Vcc + 0.5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

lOK 

DC Output Diode Current 

-50 

+ 50 

Vo < GND 

Vo > Vcc 

mA 

lo 

DC Output Source/Sink Current 

+ 50 


mA 

Icc 

DC Supply Current per Supply Pin 

±100 


mA 

Iqnd 

DC Ground Current per Ground Pin 

+ 100 


mA 

Tstg 

Storage Temperature 

-65 to +150 


“C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 


Max 

Units 

Vcc 

Supply Voltage 

Operating 



\/ 



Data Retention 




V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage 

HIGH or LOW State 

0 

Vcc 

V 

•oh/Iol 

Output Current 

Vcc = 3.0V - 3.6V 



mA 



Vcc = 2.7V 



Ta 

Free-Air Operating Temperature 

-40 

85 

“C 

At/AV 

Input Edge Rate, V|n = 

0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 


DC Electrical Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = -40“Cto +85“C 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 


2.7-3.6 

2.0 


V 

ViL 

LOW Level Input Voltage 




0.8 

V 

VOH 

HIGH Level Output Voltage 





Si 




2.7 

2.2 





lOH = -18 mA 

3.0 

2.4 





lOH = -24 mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql =100 jxA 



0.2 

V 



Iql = 12 mA 

2.7 


0.4 

V 



Iql = 15 niA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V( ^ 5.5V 



±5.0 

/jLA 

•off 

Power-Off Leakage Current 

V| or Vo == 5.5V 

0 


100 

fxA 

•cc 

Quiescent Supply Current 

V| = Vcc or GND 

2.7-3.6 


10 

julA 



3.6V ^ V|, Vo ^ 5.5V 

BOB 


±10 

fiA 

Alee 

Increase in Icc per input 

V|H = Vcc -0.6V 



500 

jxA 
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AC Electrical Characteristics (Preliminary) 




Ta = -40"Cto +85“C 


Symbol 

Parameter 

Vcc = 3.3V ±0.3V 

Vcc = 

= 2.7V 




Min 

Max 

Min 

Max 


^MAX 

Maximum Clock Frequency 

150 




MHz 

tpHL 

Propagation Delay 

1.5 

7.0 

1.5 


ns 

tpLH 

CPtoQ 

1.5 

7.0 

1.5 


tpHL 

Propagation Delay 

1.5 

7.0 

1.5 


ns 

tpLH 

S/R 

1.5 

7.0 

1.5 


ts 

Setup Time 

2.5 


2.5 


ns 

tH 

Hold Time 

1.5 


1.5 


ns 

tw 

Pulse Width CP and S/R 

3.3 


3.3 


ns 

^rem 

Removal Time 

0.0 


0.0 


ns 


Output to Output Skew 


1.0 



ns 


(Note 1) 


1.0 




Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHL) or LOW to HIGH (tosm)- 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25X 


Typical 

VOLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF. ViH = 3.3V. V|L = OV 

IB9i 

0.8 

V 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|l = OV 


0.8 

V 


Capacitance 


Symbol 

Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc = Open, V| = OV or Vcc 

7 

pF 

COUT 

Output Capacitance 

Vcc = 3.3V, V| = 0VorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OV or Vcc, F = 10 MHz 

25 

pF 








































































74LCX74 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


Temperature Range Family 
74 = Commercial 
Device Type 


74LCX 74 M X 


L 


Special Variations 
"X" = Tape and Reel 
•’ " = Rail/Tube 


Package Code 

M = Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 


MTC = Thin Shrink Small Outline Package, JEDEC 
4.4 mm Body Width 


TL/F/12414-5 
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LCX86 



Na tional 


Semiconductor 


PRELIMINARY 


74LCX86 

Low Voltage Quad 2-Input Exclusive-OR Gate 


with 5V Tolerant Inputs 

General Description 

The LCX86 contains four 2-input exclusive-OR gates. The 
inputs tolerate voltages up to 7V allowing the interface of 5V 
systems to 3V systems. 

The 74LCX Is fabricated with advanced CMOS technology 
to achieve high speed operation while maintaining CMOS 
low power dissipation. 

Features 

■ 5V tolerant inputs 

■ 6.5 ns tpD max, 1 0 juA IccQ niax 


■ Power down high impedance inputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 m A output drive 

■ Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 86 

■ Latch-up performance exceeds 500 mA 

■ ESD performance; 

Human body model > 2000V 
Machine model > 200V 


Logic Symbol 


Connection Diagram 


lEEE/lEC 



TL/F/12415-2 


Pin Assignment 
for SOIC, SSOP and TSSOP 



TL/F/12415-1 



Preliminary Data: National Semiconductor reserves the right to make changes at any time without notice. 
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Absolute Maximum Ratings (Note d 


If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V| 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

— 0.5toVQQ + 0.5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

lOK 

DC Output Diode Current 

-50 

+ 50 

Vo < GND 

Vo > Vcc 

mA 

•o 

DC Output Source/Sink Current 

±50 


mA 

icc 

DC Supply Current per Supply Pin 

±100 


mA 

•gnd 

DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage Temperature 

-65 to +150 


°C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics" table are not guaranteed at the Absolute Maximum Ratings. The "Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage 

Operating 

2.0 

3.6 

V 



Data Retention 

1.5 

3.6 


V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage 

HIGH or LOW State 

0 

Vcc 

V 

Ioh/Iol 

Output Current 

Vcc = 3.0V-3.6V 


±24 

mA 



Vcc = 2.7V 


±12 

(Ta) 

Free-Air Operating Temperature 

-40 

85 

”C 

At/AV 

Input Edge Rate, V|n = 

0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 


DC Electrical Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = -40^^ +85^ I 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 


2.7-3.6 

2.0 


V 

V|L 

LOW Level Input Voltage 


2.7-3.6 


0.8 

V 

VOH 

HIGH Level Output Voltage 

IqH = -100 jutA 

2.7-3.6 

CM 

CD 

I 

O 

o 

> 


V 



Iqh = — 12 mA 

2.7 

2.2 


V 



Iqh ~ —18 mA 

3.0 

2.4 


V 



Iqh = -24mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

IqL =100 jxA 

2.7-3.6 


0.2 

V 



Iql = *12 mA 

2.7 


0.4 

V 



Iql = 10 rnA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

CD 

CO 

evi 


±5.0 

fxA 

•off 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

jxA 

Icc 

Quiescent Supply Current 

V| = Vcc er GND 

2.7-3.6 


10 

juA 



3.6V ^ V|, Vo ^ 5.5V 

CO 

CO 

I 

evi 


±10 

jxA 

Alec 

Increase in Icc per Input 

V|H = Vcc -0.6V 

I 2.7-3.6 


500 

fxA 
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LCX86 



.CX86 


AC Electrical Characteristics 



Ta= -40“Cto+85'’C 


Vcc = 3.3V ± 0.3V 


Max 




Propagation Delay 


Output to Output Skew (Note 1 ) 


Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosLH)- 



Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 2PC 

Typical 

Units 

VoLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 


Quiet Output Dynamic Valley Vql Cl = 50 pF, V|h = 3.3V, V|l = OV 


Capacitance 


Symbol 

Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc = Open, V| = OV or Vcc 

7 

pF 

Gout 

Output Capacitance 

Vcc = 3.3V, V| = OVorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OV or Vcc, F = 10 MHz 

25 

pF 


74LCX86 Ordering Information 


The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


74LCX 86 M X 


Temperature Range Family ' 

74 = Commercial 

Device Type 

Package Code 

M = Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC 
4.4 mm Body Width 


-Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 
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ADVANCE INFORMATION 

National Semiconductor 

74LCX109 

Dual J-K Flip-Flops with Preset and Clear 
with 5V Tolerant Inputs 

General Description 

The 74LCX10^are dual J-K flip-flops. Each flip-flop has in- 
de^ndent J, K, PRESET, CLEAR, and CLOCK inputs and 
Q, Q outputs. These devices are edge sensitive and change 
state on the negative going transition of the clock pulse. 

Clear and preset are independent of the clock and accom- 
plished by a low logic level on the corresponding input. LCX 
devices are designed for low voltage (3.3V) operation with 
the added capability of interfacing to a 5V signal environ- 
ment. 

The 74LCX1 09 is fabricated with advanced CMOS technol- 
ogy to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Function Table 



Inputs 

Outputs 

PR 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

r 

L 

L 

L 

H 

H 

H 

t 

H 

L 

TOGGLE 

H 

H 

T 

L 

H 

QO 

QO 

H 

H 

T 

H 

H 

H 

L 

H 

H 

L 

X 

X 

QO 

QO 


Connection and Logic Diagrams 


Vcc O-” 2 <12 K2 CI.K 2 PR 2 02 02 



Features 

■ 5V tolerant inputs 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ± 24 mA output drive 

■ Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

B Functionally compatible with 74 series 1 09 
B Latch-up performance exceeds 500 mA 
B ESD performance: 

Human body model > 2000V 
Machine model > 200V 
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LCX112 



Na t ion a I 


Semiconductor 


ADVANCE INFORMATION 


74LCX112 

Dual J-K Flip-Flops with Preset and Clear 
with 5V Tolerant Inputs 


General Description 

The 74LCX112 are dual J-K flip-flops. Each flip-flop has in- 
dependent J, K, PRESET, CLEAR, and CLOCK inputs Q, Q 
outputs. These devices are edge sensitive and change state 
on the negative going transition of the clock pulse. Clear 
and preset are independent of the clock and accomplished 
by a low logic level on the corresponding input. LCX devices 
are designed for low voltage (3.3V) operation with the add- 
ed capability of interfacing to a 5V signal environment. 

The 74LCX112 is fabricated with advanced CMOS technol- 
ogy to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 5V tolerant Inputs 

■ Power down high impedance Inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 m A output drive 

■ Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 1 1 2 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Connection and Logic Diagrams 

Vcc CLR 1 CLR 2 CLK 2 K2 J2 PR 2 Q2 



Top View 


Truth Tabie 


Inputs 

Outputs 

PR 

CLR 

CLK 

J 

K 

Q 

m 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

L* 

L* 

H 

H 

i 

L 

L 

QO 

QO 

H 

H 

i 

H 

L 

H 

L 

H 

H 

1 

L 

H 

L 

H 

H 

H 

i 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

QO 

QO 


*This is an unstable condition, and is not guaranteed. 







;o>4 




-Oo-Q 


T h 




TL/F/1 2424-2 



CL 



CL 

f 

TL/F/1 2424-3 
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National Semiconductor 


PRELIMINARY 


74LCX125 


Low-Voltage Quad Buffer with 
5V Tolerant Inputs and Outputs 


General Description 

The LCX1 25 contains four independent non-inverting buff- 
ers with TRI-STATE outputs. The inputs tolerate voltages up 
to 7V allowing the interface of 5V systems to 3V systems. 

Features 

■ 5V tolerant inputs and outputs 

■ 6.0 ns tpD max, 1 0 juA IccQ niax 


Power down high impedance inputs and outputs 
2.0V-3.6V Vcc supply operation 
±24 mA output drive 

Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

Functionally compatible with 74 series 125 
Latch-up performance exceeds 500 mA 
ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symboi 


lEEE/lEC 



TL/F/12416-1 


Connection Diagram 

Pin Assignment for 
SOICandTSSOP 


^0 


00 
Al 

01 
GND 


TL/F/12416-2 



Pin Names 

Description 

An, Bn 

On 

inputs 

Outputs 


Truth Table 


Inputs 

Output 

An 

Bn 

On 

L 

L 

L 

L 

H 

H 

H 

X 

Z 


H = HIGH Voltage Level 
L = LOW Voltage Level 
2 = High Impedance 
X = Immaterial 



SOIC JEDEC 

SOIC EIAJ 

TSSOP 

Order Number 

74LCX125M 

74LCX125SJ 

74LCX125MTC 


74LCX125MX 

74LCX125SJX 

74LCX125MTCX 

See NS Package Number 

M14A 

MUD 

MTC14 


Preliminary Data: National Semiconductor reserves the right to make changes at any time without notice. 


I 
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LCX125 


Absolute Maximum Ratings (Note d 

If Military/ Aerospace specified devices are required, piease contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 



Parameter 


Supply Voltage 


DC Input Voltage 

DC Output Voltage 

DC Input Diode Current 


DC Output Diode Current 


DC Output Source/Sink Current 


DC Supply Current per Supply Pin 
DC Ground Current per Ground Pin 


Storage Temperature 


Value 


-0.5 to + 7.0 
-0.5 to +7.0 
-0.5 to +7.0 
-0.5toVcc + 0-5 
-50 


±50 


±100 

±100 


-65 to +150 


Conditions 



Output in TRI-STATE 

Output in High or Low State (Note 2) 
V| < GND 


Vo < GND 
Vo > Vcc 



Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics" table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

V| 

Input Voltage 

0 

Vo 

Output Voltage HIGH or LOW State 

TRI-STATE 

0 

0 

•oh/Iql 

Output Current Vcc = 3.0V-3.6V 

Vcc = 2.7V 

HI 

Ta 

Free-Air Operating Temperature 

-40 

At/AV 

Input Edge Rate, Vin = 0.8V-2.0V, Vcc = 3.0V 

0 



DC Electrical Characteristics 



Symbol 

Parameter 

V|H 

HIGH Level Input Voltage 

V|L 

LOW Level Input Voltage 

VOH 

HIGH Level Output Voltage 


Conditions 


Ta = -40°Cto +85X 
Min I Max 


LOW Level Output Voltage 


Input Leakage Current 

TRI-STATE Output Leakage 


Power-Off Leakage Current 


Quiescent Supply Current 
Increase in Ipc PQr Input 



•oh = “'•8 


lOH = -24 mA 


Iql = 100 ju,A 

Iql = 12 mA 

Iql = 10 nriA 

= 24 mA 

0 ^ V| ^ 5.5V 
0 ^ Vo ^ 5.5V 
V| = ViHOrViL 


V| or Vo = 5.5V 


V| = Vcc or GND 
3.6V ^ V|, Vq ^ 5.5V 
V|H = Vcc -0-6V 




0.4 

V 


2.7-3.6 

2.7-3.6 


2.7-3.6 

2.7-3.6 

2.7-3.6 
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LCX125 


74LCX125 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


Temperature Range Family 
74 = Commercial 

Device Type 


74LCX 125 M X 



Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 


Package Code 

M = Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC 
4.4 mm Body Width 


TL/F/12416-3 
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National Semiconductor 


PRELIMINARY 


74LCX138 

Low Voltage 1-of-8 Decoder/Demultiplexer 
with 5V Tolerant Inputs 


General Description 

The LCX138 is a high-speed 1-of-8 decoder/demultiplexer. 
This device is ideally suited for high-speed bipolar memory 
chip select address decoding. The multiple input enables 
allow parallel expansion to a 1-of-24 decoder using just 
three LCX138 devices or a 1-of-32 decoder using four 
LCX1 38 devices and one inverter. 

The 74LCX138 is fabricated with advanced CMOS technol- 
ogy to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 5V tolerant Inputs 

■ 6.0 ns tpD max, 1 0 jitA IccQ niax 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 mA output drive 

■ Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 1 38 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbols 


I I I 


lEEE/lEC 


Aq A2 


Oq 0 , O 2 O 3 O 4 O 5 Og O 7 

Ywrmr 


Aq — I 

Ai - 


TL/F/ 12417-1 


BIN/OCT 


EN 


05 

06 
O7 


Connection Diagram 

Pin Assignment 
for SOICand TSSOP 

^ 0 ” 

1 

16 


^1 ” 

2 

15 

-Oo 

A2 — 

3 

14 

- 0 i 

^ 1 - 

4 

13 

-02 

^ 2 - 

5 

12 

-03 

E 3 - 

6 

11 

-04 

O 7 - 

7 

10 

"05 

GND — 

8 

9 

-06 


TL/F/ 12417-2 



Preliminary Data: National Semiconductor reserves the right to make changes at any time without notice. 
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LCX138 


Functional Description 

The LCX138 high-speed 1-of-8 decoder/demultiplexer ac- The LCX138 can be used as an 8-output demultiplexer by 
cepts three binary weighted inputs (Aq, A-i , A 2) and, when using one of the active LOW Enable Inputs as the data Input 

enabled, provides eight mutually exclusive active-LOW out- and the other Enable inputs as strobes. The Enable inputs 

puts The LOX138 features three Enable inputs, which are not used must be permanently tied to their appro- 

two active-LOW (Ei, E2) ar^ one active-HIGH (E3). All out- priate active-HIGH or active-LOW state, 
puts will be HIGH unless Ei and E2 are LOW and E3 is 
HIGH. 


Truth Table 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 


Logic Diagram 



TL/F/12417-4 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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Absolute Maximum Ratings (Notei) 


If Military/Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V| 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to Vcc + 0.5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

lOK 

DC Output Diode Current 

-50 
+ 50 

Vo < GND 

Vo > Vcc 

mA 

>0 

DC Output Source/Sink Current 

±50 


mA 

icc 

DC Supply Current per Supply Pin 

±100 


mA 

•gnd 

DC Ground Current per Ground Pin 

±100 


mA 


Storage Temperature 

-65 to +150 


“C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

IHEXH 

Max 

Units 

Vcc 

Supply Voltage 

Operating 

mom 


y 



Data Retention 




V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage 

HIGH or LOW State 

0 

Vcc 

V 

Iqh/Iol 

Output Current 

Vcc = 3.0V-3.6V 



mA 



Vcc = 2.7V 



Ta 

Free-Air Operating Temperature 

-40 

85 

“C 

At/AV 

Input Edge Rate, V|n = 

0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 


DC Electrical Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = -40^^ +85‘’C 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 



2.0 


V 

V|L 

LOW Level Input Voltage 




0.8 


VOH 

HIGH Level Output Voltage 

lOH = -100 juiA 


CVJ 

d 

1 

o 





Iqh = “12 mA 

2.7 

2.2 






3.0 

2.4 


V 




3.0 

2.2 


V 

VoL 


IqL =100 |ulA 



0.2 

V 



Iql = 12 mA 

2.7 


0.4 

V 



Iql =16 mA 

3.0 


0.4 




Iql = 24 mA 

3.0 


0.55 


l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

WEBSm 


±5.0 

jxA 

lOFF 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

fiA 

Icc 

Quiescent Supply Current 

V| = Vcc or GND 



10 

fiA 



3.6V ^ V|, Vo ^ 5.5V 



±10 

jxA 

Alec 

Increase In Icc per Input 

V|H = Vcc -0.6V 



500 

fiA 
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AC Electrical Characteristics (Preliminary) 





Ta = 

-40“C to +85“C 

Symbol 

Parameter 

Vcc = 

3.3V ± 0.3V 

Vcc = 2.7V 



Min 

1 Max 

Min 1 Max 



tpHL 

tPLH 

Propagation Delay 

A-Y 

1.5 

1.5 

1 

6.0 

6.0 

tpHL 

Propagation Delay 

1.5 

6.5 

tPLH 

E3-Y 

1.5 

6.5 

tPHL 

Propagation Delay 

1.5 

6.0 

tpLH 

En-Y 

1.5 

6.0 


Output to Output Skew (Note 1) 

1.0 

1.0 


.5 

.5 


.5 

.5 


.5 

.5 
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74LCX138 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


Temperature Range Family 
74 = Commercial 
Device Type 


74LCX 138 M X 



Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 


Package Code 

M = Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC 
4.4 mm Body Width 


TL/F/12417-5 
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LCX138 



LCX240 



National Semiconductor 


74LCX240 


Low-Voitage Octal Buffer/Line Driver 
with 5V Tolerant Inputs and Outputs 


General Description 

The LCX240 is an inverting octal buffer and line driver de- 
signed to be employed as a memory address driver, clock 
driver and bus oriented transmitter or receiver. The device is 
designed for low voltage (3.3V) Vcc applications with capa- 
bility of interfacing to a 5V signal environment. 

The LCX240 is fabricated with an advanced CMOS technol- 
ogy to achieve high speed operation while maintaining 
CMOS low power dissipation. 


■ Power-down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 m A output drive 

■ Implements patented Quiet SerlesTM noise/EMI 
reduction circuitry 

■ Functionally compatible with the 74 series 240 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human Body Model > 2000V 
Machine Model > 200V 


Features 

■ 5V tolerant inputs and outputs 

■ 6.5 ns tpD max, 10 jmA IccQ n^^ax 


Logic Symbol 


lEEE/lEC 



TL/F/1 1993-1 


Connection Diagram 


Pin Assignment 
for SOIC, SSOP and TSSOP 



TL/F/11993-2 


Pin Names 

Description 

OEi,OE2 

•o-iy 

©0-^7 

TRI-STATE® Output Enable Inputs 
Inputs 

Outputs 


Truth Tables 


Inputs 

Outputs 

(Pins 12, 14, 16, 18) 

OE, 

In 


L 

H 


H 

L 


X 

Z 


inputs 


OE 2 

In 

L 

L 

H 

L 

H 

L 

H 

X 

Z 


H = HIGH Voltage Level L = LOW Voltage Level X = Immaterial Z = High Impedance 



SOiCJEDEC 

SOiC EiAJ 

SSOP Type ii 

TSSOP 

Order Number 

74LCX240WM 

74LCX240WMX 

74LCX240SJ 

74LCX240SJX 

74LCX240MSA 

74LCX240MSAX 

74LCX240MTC 

74LCX240MTCX 

See NS Package Number 

M20B 

M20D 

MSA20 

MTC20 
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Absolute Maximum Ratings (NoteD 


If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V| 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE 

V 



-0.5 to Vcc + 0-5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

lOK 

DC Output Diode Current 

-50 

Vo < GND 

mA 



+ 50 

Vo > Vcc 

•o 

DC Output Source/Sink Current 

±50 


mA 

Icc 

DC Supply Current per Supply Pin 

±100 I 


mA 

Iqnd 

DC Ground Current per Ground Pin 

±100 


mA 

TsTG 

Storage Temperature 

-65 to +150 

1 

“C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the "Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The "Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

V 

V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage HIGH or LOW State 

TRI-STATE 

0 

0 

Vcc 

5.5 

V 

Ioh/IoL 

Output Current Vcc = 3.0V-3.6V 

Vcc = 2.7V 


±24 

±12 

mA 

Ta 

Free-Air Operating Temperature 

-40 

85 

“C 

At/AV 

Input Edge Rate, V|n = 0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 


DC Electricai Characteristics 



Parameter 

Conditions 

Vcc 

Ta = -40“Cto +85“C 

Units 

(V) 

Min 

Max 

ViH 

HIGH Level Input Voltage 


2.7-3.6 

2.0 


V 

V|L 



2.7-3.6 


0.8 

V 

VoH 

HIGH Level Output Voltage 

lOH = —100 juA 

2.7-3.6 

CVJ 

d 

1 

o 


V 



Iqh = — 12 mA 

2.7 

2.2 


V 



Iqh = - 1 8 mA 

3.0 

2.4 


V 



Iqh = -24mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql =100 fxA 

CD 

CO 

c\i 


0.2 

V 



Iql = 12 mA 

2.7 


0.4 

V 



Iql =16 mA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

2.7-3.6 


±5.0 

jaA 

bz 

TRI-STATE Output Leakage 

0 S Vo ^ 5.5V 

V| = ViHOrViL 

2.7-3.6 


±5.0 

jliA 

Iqff 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

fxA 


Quiescent Supply Current 

V| = Vcc or GND 

2.7-3.6 


10 

jxA 



3.6V ^ V|, Vo ^ 5.5V 

2.7-3.6 


±10 

fiA 

Alec 

Increase in Icc per Input 

V|H = Vcc - 0.6V 

2.7-3.6 


500 

fxA 
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LCX240 













LCX240 


AC Electrical Characteristics 



Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosLH)- 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25“C 

Typical 

Units 

VoLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 


Capacitance 
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74LCX240 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


74LCX 240 WM 

Temperature Range Family — 1 

74 = Commercial 

Device Type 

Package Code 

WM = (0.300" Wide) Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC, 4.4 mm Body 
Width 

MSA = Molded Shrink Small Outline Package, EIAJ, Type II 


X 


1 _ 


Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 


TL/F/1 1993-3 
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LCX244 



National Semiconductor 


74LCX244 


Low-Voltage Buffer/Line Driver 
with 5V Tolerant Inputs and Outputs 


General Description 

The LCX244 contains eight non-inverting buffers with 
TRI-STATE® outputs. The device may be employed as a 
memory address driver, clock driver and bus-oriented trans- 
mitter/receiver. The LCX244 is designed for low voltage 
(3.3V) Vcc applications with capability of interfacing to a 5V 
signal environment. 

The LCX244 is fabricated with an advanced CMOS technol- 
ogy to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 5V tolerant inputs and outputs 

■ 6.5 ns tpD max, 10 juA IccQ niax 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ± 24 mA output drive 

■ Implements patented Quiet SeriesTM noise/ EM I 
reduction circuitry 

■ Functionally compatible with the 74 series 244 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbol 


lEEE/lEC 



TL/F/1 1994-1 


Connection Diagram 


Pin Assignment for 
SOIC,SSOP andTSSOP 



TL/F/1 1994-2 


Pin Names 

Description 

^1,0E2 

•0“l7 

O 0 -O 7 

TRI-STATE Output Enable Inputs 
Inputs 

Outputs 


Truth Tables 


inputs 

Outputs 

(Pins 12, 14, 16, 18) 

51, 

In 


L 

L 


H 

H 


X 

Z 


inputs 1 


OE 2 


L 

L 

L 

L 

H 

H 

H 

X 

Z 


H = HIGH Voltage Level X = Immaterial L = LOW Voltage Level Z = High Impedance 



SOICJEDEC 

SOIC EIAJ 

SSOPTypeil 

TSSOP JEDEC 

Order Number 

74LCX244WM 

74LCX244WMX 

74LCX244SJ 

74LCX244SJX 

74LCX244MSA 

74LCX244MSAX 

74LCX244MTC 

74LCX244MTCX 

See NS Package Number 

M20B 

M20D 

MSA20 

MTC20 
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Absolute Maximum Ratings (Note d 


If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V| 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE 

V 

— 0.5 to Vcc + 0-5 

Output in High or Low State (Note 2) 

V 

IlK 

DC Input Diode Current 

-50 

V| < GND 

mA 

lOK 

DC Output Diode Current 

-50 
+ 50 

Vo < GND 

Vo > Vcc 

mA 

•o 

DC Output Source/Sink Current 

±50 


mA 

Icc 

DC Supply Current per Supply Pin 

±100 


mA 

•gnd 

DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage Temperature 

-65 to +150 


“C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

V 

V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage HIGH or LOW State 

TRI-STATE 

0 

0 

Vcc 

5.5 

V 

•oh/Iql 

Output Current Vcc = 3.0V - 3.6V 

Vcc = 2.7V 


±24 

±12 

mA 

Ta 

Free-Air Operating Temperature 

-40 

85 

“C 

,At/AV 

Input Edge Rate, V|n = 0.8V--2.0V, Vcc = 3.0V 

0 

10 

ns/V 


DC Electrical Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

1 Ta = -40°Cto +85“C 1 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 



2.0 


V 

ViL 

LOW Level Input Voltage 




0.8 

V 

VoH 

HIGH Level Output Voltage 

Iqh ~ —100 jLtA 


CM 

CD 

1 

O 


V 



Iqh = — 12 mA 

2.7 

2.2 


V 



Iqh = -18 mA 

3.0 

2.4 


V 



Iqh = -24mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql ==100 fxA 



0.2 

V 



Iql = 12 mA 

2.7 


0.4 

V 



Iql - 13 niA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

CD 

CO 

h- 

evi 


±5.0 

jllA 

Iqz 

TRI-STATE Output Leakage 

0 ^ Vo s 5.5V 

V| = V|HOrV|L 

2.7-3.6 


±5.0 

fxA 

■off 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

jutA 

Icc 

Quiescent Supply Current 

V| = Vcc or GND 

2.7-3.6 


10. . 

juA 



3.6V ^ Vi, Vo ^ 5.5V 

2.7-3.6 


±10 

jaA 

Alec 

Increase In Icc P®r Input 

V|H = Vcc -0.6V 

2.7-3.6 


500 

jaA 
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LCX244 


AC Electrical Characteristics 



Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosLH)- 


Dynamic Switching Characteristics 



Capacitance 
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74LCX244 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


74LCX 244 WM 

Temperature Range Family — 1 

74LCX = Commercial 

Device Type 

Package Code 

WM = (0.300" Wide) Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC, 4.4 mm Body 
Width 

MSA = Molded Shrink Small Outline Package, EIAJ, Type II 


X 




Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 


TL/F/1 1994-4 


5 




LCX245 


National Semiconductor 


74LCX245 

Low-Voltage Bidirectional Transceiver 
with 5V Toierant Inputs and Outputs 
General Description Features 


The LCX245 contains eight non-inverting bidirectional buff- 
ers with TRI-STATE® outputs and is intended for bus orient- 
ed applications. The device is designed for low voltage 
(3.3V) Vcc applications with_capability of interfacing to a 5V 
signal environment. The T/R input determines the direction 
of data flow through the device. The OE input disables both 
the A and B ports by placing them in a high impedance 
state. 

The LCX245 is fabricated with an advanced CMOS technol- 
ogy to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 5V tolerant inputs and outputs 

■ 7.0 ns tpD max, 1 0 juA IccQ f^nax 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 m A output drive 

■ Implements patented Quiet SeriesTM noise/EMI 
reduction circuitry 

■ Functionally compatible with the 74 series 245 

■ Latch-up performance exceeds 500 mA 
H ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbols 


Ag A, A2 A3 A4 A5 Ag Ay 


Ig B2 B3 B4 Bg Bg By 


G3 

3 EN1 (BA) 
3 EN2 (AB) 


Connection Diagram 

Pin Assignment 
for SOIC, SSOP and TSSOP 


— ^ 

1 

y 

20 

2 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

1 1 


Pin Names 

Description 

OE 

T/R 

A 0 -A 7 

Bo-By 

Output Enable Input 

Transmit/ Receive Input 

Side A Inputs or TRI-STATE Outputs 
Side B Inputs or TRI-STATE Outputs 


Order Number 


I See NS Package Number 


SOIC JEDEC 

SOIC EIAJ 

SSOP Type II 

TSSOP JEDEC 

74LCX245WM 

74LCX245WMX 

74LCX245SJ 

74LCX245SJX 

74LCX245MSA 

74LCX245MSAX 

74LCX245MTC 

74LCX245MTCX 

M20B 

M20D 

MSA20 

MTC20 
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Truth Table 


Logic Diagram 


Inputs 

Outputs 

OE 

T/R 

L 

L 

Bus B0-B7 Data to Bus A0-A7 

L 

H 

Bus A0-A7 Data to Bus B0-B7 

H 

X 

HIGH Z Stato on Aq— A7, Bg— B7 


H = High Voltage Level 
L = Low Voltage Level 
X = Immaterial 
Z = High Impedance 



TL/F/1 2006-4 


LCX245 



LCX245 


Absolute Maximum Ratings (Notei) 

If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 



Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V| 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE 

V 

— 0.5toVQQ + 0.5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

•ok 

DC Output Diode Current 

-50 

+ 50 

Vo < GND 

Vq > Vcc 

mA 

lo 

DC Output Source/Sink Current 

+ 50 



•cc 

DC Supply Current per Supply Pin 

+ 100 



•gnd 

DC Ground Current per Ground Pin 

±100 



Tstg 

Storage Temperature 

-65 to +150 


“C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: lo Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 


Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

V 

V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage HIGH or LOW State 

TRI-STATE 

0 

0 

Vcc 

5.5 

V 

•oh/Iol 

Output Current Vcc = 3-OV - 3.6V 

Vcc = 2.7V 


±24 

±12 

mA 

Ta 

Free- Air Operating Temperature 

-40 

85 

“C 

At/AV 

Input Edge Rate, V|n = 0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 


DC Electrical Characteristics 


Symbol 

Parameter 

Conditions 


Ta = -40°cto +85°C 1 



Min 1 

Max 

V|H 

HIGH Level Input Voltage 





V 

V|L 

LOW Level Input Voltage 




0.8 

V 

VoH 

HIGH Level Output Voltage 

•oh = —100 fiA 




V 



Iqh = -12 mA 

2.7 

2.2 


V 



Iqh = — 1 8 mA 

3.0 

2.4 


V 



Iqh = -24 mA 

3.0 

2.2 


V 

VoL 


Iql = 100 juiA 



0.2 

V 



Iql =12 mA 

2.7 


0.4 

V 



Iql =16 mA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

l| 


0 ^ V| ^ 5.5V 



±5.0 


loz 


0 S Vo ^ 5.5V 

V| = ViHOrViL 



±5.0 


lOFF 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

julA 

•cc 

Quiescent Supply Current 

V| = Vcc or GND 

2.7-3.6 


10 

jjlA 



3.6V ^ V|, Vo ^ 5.5V 

2.7-3.6 


±10 

julA 

^•cc 

Increase in Ice per Input 

V|H = Vcc -0.6V 

2.7-3.6 


500 

jxA 
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AC Electrical Characteristics 




Ta = -40Xto +85“C 


Symbol 

Parameter 

Vcc = 3.3V ±0.3V 

Vcc = 

= 2.7V 

Units 



Min 

Max 

Min 

Max 


tpHL 

Propagation Delay 

1.5 

7.0 

1.5 

8.0 

ns 

tpLH 

An to Bn or Bn to An 

1.5 

7.0 

1.5 

8.0 

tpZL 

Output Enable Time 



■n 

9.5 

ns 

tpZH 





9.5 

tpLZ 

Output Disable Time 

1.5 

7.5 

■9 

8.5 

ns 

tpHZ 


1.5 

7.5 

■H 

8.5 

toSHL. 

Output to Output Skew 


1.0 



ns 

tOSLH 

(Note1) 


1.0 




Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosLH)- 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25X 

Typical 

Units 

VOLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V. V|L = OV 

3.3 

0.8 

V 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, ViL = OV 

3.3 

0.8 

V 


Capacitance 



Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc “ Open, V| = OV or Vcc 

7 

pF 

Ci/o 

Input/Output Capacitance 

Vcc = 3.3V, V| = OVorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OV or Vcc. F = 1 0 MHz 

25 

pF 


74LCX245 Ordering information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 

74LCX 245 WM X 

Temperature Range Family — ^ 

74 = Commercial 

Device Type 

Package Code 

WM = (0.300" Wide) Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC, 4.4 mm Body 
Width 

MSA = Molded Shrink Small Outline Package, EIAJ, Type II 

TL/F/1 2006-5 


1 _ 


Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 
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National Semiconductor 


74LCX373 

Low- Voltage Octal Transparent Latch 
with 5V Tolerant Inputs and Outputs 


General Description 

The LCX373 consists of eight latches with TRI-STATE® out- 
puts for bus organized system applications. The device Is 
designed for low voltage (3.3V) Vcc applications with capa- 
bility of Interfacing to a 5V signal environment. 

The LCX373 Is fabricated with an advanced CMOS technol- 
ogy to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 5V tolerant inputs and outputs 

■ 8.0 ns tpD max, 1 0 jaA IccQ max 

■ Power-down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 mA output drive 

■ Implements patented Quiet SeriesTM noise/EMI 
reduction circuitry 

■ Functionally compatible with the 74 series 373 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human Body Model > 2000V 
Machine Model > 200V 



lEEE/lEC 


0 E-JS» 

EN 


LE 

Cl 

p q 


Do — 

ID > V 

— Oo 

D, — 


— 0 , 

Dj — 


— 02 

D 3 


— 03 

D 4 — 


— .04 

D 5 — 


— 05 

De — 


— Oe 

O 7 — 


— O 7 



TL/F/1 1995-2 

Pin Names 

Description 

D 0 -D 7 

Data Inputs 


LE 

Latch Enable Input 

OE 

Output Enable Input 

O 0 -O 7 

TRI-STATE Latch Outputs 


Logic Symbols 


I I I I I I I I 


Connection Diagram 

Pin Assignment for 
SOIC, SSOPandTSSOP 


Dq D, D2 D3 D4 D5 Dg D7 


Oq 0^ O 2 O 3 O 4 O 5 Og O 7 

'll I I n II 


TL/F/1 1995-1 


1 



20 

2 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


•De 

■Oe 

■05 

■D 5 

e;: 



SOIC JEDEC 

SOIC EIAJ 

SSOPTypell 

TSSOP JEDEC 

Order Number 

74LCX373WM 

74LCX373WMX 

74LCX373SJ 

74LCX373SJX 

74LCX373MSA 

74LCX373MSAX 

74LCX373MTC 

74LCX373MTCX 

See NS Package Number 

M20B 

M20D 

MSA20 

MTC20 
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Functional Description 

The LCX373 contains eight D-type latches with TRI-STATE 
standard outputs. When the Latch Enable (LE) input is 
HIGH, data on the Dp inputs enters the latches. In this con- 
dition the latches are transparent, i.e. a latch output will 
change state each time its D input changes. When LE is 
LOW, the latches store the information that was present on 
the D inputs a setup time preceding the HIGH-to-LOW tran- 
sition of LE. The TRI-STATE standard outputs are con- 
trolled by the Output Enable (OE) input. When ^ is LOW, 
the standard outputs are in the 2-state mode. When OE is 
HIGH, the standard outputs are in the high impedance mode 
but this does not interfere with entering new data into the 
latches. 


Truth Table 


Inputs 

Outputs 

LE 

OE 

Dn 

On 

X 

H 

X 

Z 

H 

L 

L 

L 

H 

L 

H 

H 

L 

L 

X 

Oo 


H = HIGH Voltage Level 
L = LOW Voltage Level 
Z = High Impedance 
X = Immaterial 

Oo = Previous Oq before HIGH to LOW transition of Latch Enable 


Logic Diagram 

Oo 0, 


D5 Dg Dy 



TL/F/1 1995-4 


Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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LCX373 


Absolute Maximum Ratings (Notei) 

If Military/ Aerospace specified devices are required, piease contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 


Parameter 


Value 


Conditions 


Units 


Vqc 


Supply Voltage 


-0.5 to +7.0 


V| 


DC Input Voltage 


-0.5 to +7.0 


Vo 


DC Output Voltage 


-0.5 to +7.0 


Output in TRI-STATE 


-0.5toVcc + 0-5 


Output in High or Low State (Note 2) 


l|K 


DC Input Diode Current 


-50 


V| < GND 


mA 


•ok 


DC Output Diode Current 


-50 
+ 50 


Vo < GND 
Vq > Vcc 


mA 


•o 


DC Output Source/Sink Current 


±50 


mA 


•cc 


DC Supply Current per Supply Pin 


±100 


mA 


•gnd 


DC Ground Current per Ground Pin 


±100 


mA 


_ISTG 


Storage Temperature 


-65 to +150 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 


Parameter 


Max 


Units 


Vcc 


Supply Voltage 


Operating 
Data Retention 


2.0 

1.5 


3.6 

3.6 


Vi 


Input Voltage 


5.5 


Vo 


Output Voltage 


HIGH or LOW State 
TRI-STATE 


Vcc 

5.5 


•oh/Iol 


Output Current 


Vcc = 3.0V-3.6V 
Vcc = 2.7V 


±24 

±12 


mA 


Ta 


Free-Air Operating Temperature 


-40 


85 


At/AV 


Input Edge Rate, V|n = 0.8V-2.0V. Vcc = 3.0V 


10 


ns/V 


DC Electrical Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = -40°Cto +85X 1 

Units 

Min 

Max 

V|H 

HIGH Level Input Voltage 


2.7-3.6 

2.0 


V 

V|L 

LOW Level Input Voltage 


CO 

CO 

I 

evi 


0.8 

V 

VoH 

HIGH Level Output Voltage 

•oh = —100 jmA 

cq 

CO 

I 

evi 

CVJ 

d 

1 

o 

o 

> 


V 

•oh = “‘•2 mA 

2.7 

2.2 


V 

•oh — —18 rfiA 

3.0 

2.4 


V 

lOH = -24 mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql =100 jxA 

2.7-3.6 


0.2 

V 

•OL = IS mA 

2.7 


0.4 

V 

Iql = 16 mA 

3.0 


0.4 

V 

•oL = 24 mA 

3.0 


0.55 

V 

i| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

2.7-3.6 


±5.0 

fiA 

•oz 

TRI-STATE Output Leakage 

0 S Vo ^ 5.5V 

V| = ViHOrViL 

2.7-3.6 


±5.0 

juiA 

•off 

Power-Off Leakage Current 

VjorVo = 5.5V 

0 


100 

jaA 

•cc 

Quiescent Supply Current 

V| = Vcc or GND 

CD 

CO 

I 

evi 


10 


3.6V ^ V|, Vo ^ 5.5V 

2.7-3.6 


±10 


Alec 

Increase in Ice per •nput 

V|H = Vcc - 0.6V 

2.7-3.6 


500 
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AC Electrical Characteristics 


Symbol 


Ta= - 

Vcc = 3.3V ±0.3V 


-40“Cto +85°C 


Vcc = 2.7V 



Propagation Delay 
Dn to On 


L 

Propagation Delay 

1.5 


LE to On 

1.5 


Output Enable Time 

1.5 

H 


1.5 


.5 

9.5 

.5 

9.5 



i _2 Output Disable Time 1.5 

HZ 1-5 

ts Setup Time, Dn to LE 2.5 


tn Hold Time, Dn to LE 1 .5 


tw LE Pulse Width ^3 

^OSHL Output to Output Skew 1.0 i i i 

tpsLH I (Notel) I 1.0 I I I 

Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosm)- 



Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25“C 

Typicai 

Units 

Vqlp 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, VjH = 3.3V, Vil = OV 

3.3 

0.8 

V 

VoLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, Vil = OV 

3.3 

0.8 

V 


Capacitance 

Symbol I 


C|N Inpu' 


Gout 


CpD 


Parameter 


Input Capacitance 

Output Capacitance 

Power Dissipation Capacitance 


Conditions Typical 

Vcc = Open, V| = OV or Vcc 7 

Vcc = 3.3V, V| = OVorVcc 8 

Vcc = 3.3V, Vi = OV or Vcc. F = 10 MHz 25 
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LCX373 


74LCX373 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


74LCX 373 WM 

Temperature Range Family 

74LCX = Commercial 

Device Type 

Package Code 

WM = (0.300" Wide) Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC, 

4.4 mm Body Width 

MSA = Molded Shrink Small Outline Package, EIAJ, Type il 


X 


L_ 


Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 


TL/F/1 1995-5 
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National Semiconductor 


74LCX374 

Low-Voltage Octal D Flip-Flop 
with 5V Tolerant Inputs and Outputs 


General Description 

The LCX374 consists of eight D-type flip-flops featuring sep- 
arate D-type inputs for each flip-flop and TRI-STATE® out- 
puts for bus-oriented applications. A buffered clock (CP) 
and Output Enable (OE) are common to all flip-flops. The 
LCX374 is designed for low-voltage (3.3V) Vcc applications 
with capability of interfacing to a 5V signal environment. 
The LCX374 is fabricated with an advanced CMOS technol- 
ogy to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 5V tolerant inputs and outputs 

■ 8.5 ns tpD max, 10 \x/K IccQ 

■ Power-down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 mA output drive 

■ Implements patented Quiet SeriesTM noise/EMI 
reduction circuitry 

■ Functionally compatible with the 74 series 374 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human Body Model > 2000V 
Machine Model > 200V 


Logic Symbols 


Connection Diagram 


Dq D, D2 D3 D5 D0 Dy 

CP 

OE 

Oq 0, O2 O3 O4 O5 Og O7 


TL/F/1 1996-1 


lEEE/lEC 



Pin Assignment for 
SOiC, SSOPandTSSOP 


OE 

Oq 

Do 

Di 

0 1 

0 2 
D2 
D 3 

03 

GND 


TL/F/1 1996-3 


1 



20 

-Vcc 

2 

19 

-O7 

3 

18 

— Dy 

4 

17 

-De 

5 

16 

-Oe 

6 

15 

-05 

7 

14 

-D5 

8 

13 

-D4 

9 

12 

-04 

10 

1 1 

— CP 


Pin Names 

Description 

D 0 -D 7 

CP 

OE 

O 0 -O 7 

Data inputs 

Clock Pulse Input 
Output Enable Input 
TRI-STATE Outputs 



SOICJEDEC 

SOIC EIAJ 

SSOP Type II 

TSSOP JEDEC 

Order Number 

74LCX374WM 

74LCX374WMX 

74LCX374SJ 

74LCX374SJX 

74LCX374MSA 

74LCX374MSAX 

74LCX374MTC 

74LCX374MTCX 

See NS Package Number 

M20B 

M20D 

MSA20 

MTC20 
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Functional Description 

The LCX374 consists of eight edge-triggered flip-flops with 
individual D-type Inputs and TRI-STATE true outputs. The 
buffered clock and buffered Output Enable are common to 
all flip-flops. The eight flip-flops will store the state of their 
individual D inputs that meet the setup and hold time re- 
quirements on the LOW-to-HIGH Clock (CP) transition. With 
the Output Enable (OE) LOW, the contents of the eight flip- 
flops are available at the outputs. When the OE is HIGH, the 
outputs go to the high Impedance state. Operation of the 
OE input does not affect the state of the flip-flops. 


Logic Diagram 


Dp D, D2 Dj D4 D5 Dp D7 



TL/F/1 1996-4 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 


Truth Table 


Inputs 

Outputs 

Dn 

CP 

01 

On 

H 


L 

H 

L 


L 

L 

X 

L 

L 

Oo 

X 

X 

H 

z 


H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Immaterial 

Z = High Impedance 

^ = LOW-to-HIGH Transition 

Oo = Previous Oq before HIGH to LOW of CP 
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Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

Vi 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE 

V 

-0.5 to Vcc + 0.5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

lOK 

DC Output Diode Current 

-50 

+ 50 

Vo < GND 

Vo > Vcc 

mA 

lo 

DC Output Source/Sink Current 

±50 


mA 

Icc 

DC Supply Current per Supply Pin 

±100 


mA 

Ignd 

DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage Temperature 

-65 to +150 


“C 


Absolute Maximum Ratings (Notei) 

If Military /Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for avaiiabiiity and specifications. 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electricai Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 


Parameter 


Min 


Max 


Units 


Vcc 


Supply Voltage 


Operating 
Data Retention 


2.0 

1.5 


3.6 

3.6 


V| 


Input Voltage 


5.5 


Vo 


Output Voltage 


HIGH or LOW State 
TRI-STATE 


Vcc 

5.5 


Ioh/Iql 


Output Current 


Vcc = 3.0V-3.6V 
Vqc = 2JV 


±24 

±12 


mA 


Ta 


Free-Air Operating Temperature 


-40 


85 


At/AV 


Input Edge Rate, V|n = 0.8V-2.0V. Vpc = 3.0V 


10 


ns/V 


DC Electrical Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = -40°Cto +85“C 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 


CO 

CO 

I 

cvi 

2.0 


V 

V|L 

LOW Level Input Voltage 


2.7-3.6 


0.8 

V 

VqH 

HIGH Level Output Voltage 

lOH ~ —100 julA 

2.7-3.6 

Vcc - 0.2 


V 




2.7 

2.2 


V 



lOH = ~18 niA 

3.0 

2.4 





lOH = -24mA 

3.0 

2.2 


SB 

Vql 

LOW Level Output Voltage 

lOL =100 fiA 



0.2 

1 V 



lOL = 12 mA 

2.7 


0.4 

SB 



lOL = 16 mA 

3.0 


0.4 

SS 



loL = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 



±5.0 

julA 

loz 

TRI-STATE Output Leakage 

0 ^ Vo ^ 5.5V 

V| = ViHOrViu 

2.7-3.6 


±5.0 

jxA 




0 


100 







10 




3.6V ^ V|, Vo ^ 5.5V 




1 


Increase in Icc per Input 

V|H = Vcc — 0-6V 



1 500 
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AC Electrical Characteristics 




Ta = -40*0 to +85‘‘C 


Symbol 

Parameter 

Vcc = 3.3V ±0.3V 

Vcc = 

= 2.7V 

Units 



Min 

Max 

Min 

Max 


^MAX 

Maximum Clock Frequency 

150 




MHz 

tpHL 

Propagation Delay 

1.5 


1.5 

9.5 

ns 

tpLH 

CP to On 

1.5 


1.5 

9.5 


Output Enable Time 


IIUBSiilllli 

MM 


ns 

■ESSIH 




■9 


tPLZ 

Output Disable Time 

HBI 

7.5 

1.5 

8.5 

ns 

tpHZ 



7.5 

1.5 

8.5 

ts 

Setup Time 

2.5 


2.5 


ns 

tH 

Hold Time 

1.5 


1.5 


ns 

tw 

Pulse Width 

3.3 


3.3 


ns 


Output to Output Skew (Note 1) 


1.0 



ns 




1.0 




Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosLH)- 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 



(V) 

Typical 




Vqlp 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

VoLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 


0.8 

V 


Capacitance 


Symbol 

Parameter 

Conditions 

Typical 

Units 

Qn 

Input Capacitance 

Vcc ~ Open, V| = OV or Vcc 

7 

pF 

Gout 

Output Capacitance 

Vcc = 3.3V, V| = OVorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V. V| = OV or Vcc, F = 1 0 MHz 

25 

pF 
























































74LCX374 Ordering information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


74LCX 374 WM 

Temperature Range Family — ] 

74 = Commercial 

Device Type 

Package Code 

WM = (0.300" Wide) Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC, 

4.4 mm Body Width 

MSA = Molded Shrink Small Outline Package, EIAJ, Type II 


X 

■L 


Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 


TL/F/1 1996-5 
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National Semiconductor 


PRELIMINARY 


74LCX540 

Octal Buffer/Line Driver with 
5V Tolerant Inputs and Outputs 


General Description 

The LCX540 is an octal buffer/line drivers designed to be 
employed as memory and address drivers, clock drivers and 
bus oriented transmitter/receivers. 

These devices are similar in function to the ’LCX240 while 
providing flow-through architecture (inputs on opposite side 
from outputs). This pinout arrangement makes these devic- 
es especially useful as output ports for microprocessors, 
allowing ease of layout and greater PC board density. 

The LCX540 is designed for low voltage (3.3V) Vcc applica- 
tions with capability of interfacing to a 5V signal environ- 
ment. The LCX540 is fabricated with an advanced CMOS 
technology to achieve high speed operation while maintain- 
ing CMOS low power dissipation. 


Features 

■ 5V tolerant inputs and outputs 

■ 6.5 ns tpD max, 1 0 juA IccQ f^^ax 

■ Power down high impedance inputs and outputs 
B 2.0V-3.6V Vcc supply operation 

B ±24 mA output drive 

B Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

B Functionally compatible with 74 series 540 
B Latch-up performance exceeds 500 mA 
B ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbol 


lEEE/lEC 



Connection Diagram 

Pin Assignment 
for SOIC, SSOP and TSSOP 

0Ei 

'o 

'2 
'3 
U 
'5 
'e 
h 

GND 

TL/F/1 2403-2 



Truth Table 


Inputs 

Outputs 

OE1 

OE2 

I 

L 

L 

H 

L 

H 

X 

X 

Z 

X 

H 

X 

Z 

L 

L 

L 

H 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 



SOIC JEDEC 

SOIC EIAJ 

SSOP Type II 

TSSOP JEDEC 

Order Number 

74LCX540WM 

74LCX540WMX 

74LCX540SJ 

74LCX540SJX 

74LCX540MSA 

74LCX540MSAX 

74LCX540MTC 

74LCX540MTCX 

See NS Package Number 

M20B 

M20D 

MSA20 

MTC20 


Preiiminary Data: National Semiconductor reserves the right to make changes at any time without notice. 
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Absolute Maximum Ratings (Note d 

If Military/Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V| 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE 

V 

— 0.5 to Vcc 3-3 

Output in High or Low State (Note 2) 

V 

IlK 

DC Input Diode Current 

-50 

V| < GND 

mA 

•ok 

DC Output Diode Current 

-50 

+ 50 

Vo < gnd 

Vo > Vcc 

mA 

Iq 

DC Output Source/Sink Current 

±50 


mA 

icc 

DC Supply Current per Supply Pin 

±100 


mA 

Iqnd 

DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage Temperature 

-65 to +150 

1 

°C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The "Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 


Parameter 


Min 


Max 


Units 


Vcc 


Supply Voltage 


Operating 
Data Retention 


2.0 

1.5 


3.6 

3.6 


V| 


Input Voltage 


5.5 


Vo 


Output Voltage 


HIGH or LOW State 
TRI-STATE 


Vcc 

5.5 


Iqh/Iol 


Output Current 


Vcc = 3.0V - 3.6V 
Vcc = 2.7V 


±24 

±12 


mA 


Ta 


Free-Air Operating Temperature 


-40 


85 


At/AV 


Input Edge Rate, V|n = 0.8V-2.0V, Vcc = 3.0V 


10 


ns/V 


DC Eiectrical Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = -40°Cto +85X 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 


2.7-3.6 

2.0 


V 

VlL 

LOW Level Input Voltage 


2.7-3.6 


0.8 

V 

VOH 

HIGH Level Output Voltage 

lOH = — 1 00 jllA 

2.7-3.6 

OJ 

d 

1 

8 

> 


V 



lOH = -12 mA 


2.2 





loH = -18 mA 

3.0 

2.4 





lOH = -24mA 

3.0 

2.2 



VoL 

LOW Level Output Voltage 

IqL =100 julA 

2.7-3.6 


0.2 

V 



loL = 12 mA 

2.7 


0.4 

V 



lOL = 16 mA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

ll 

Input Leakage Current 

0 ^ V| ^ 5.5V 

CD 

CO 

1 

evi 


±5.0 

jaA 

•oz 

TRI-STATE Output Leakage 

0 i Vo ^ 5.5V 

V| = ViHOrViL 

2.7-3.6 


±5.0 

jxA 

Iqff 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

jliA 

Icc 

Quiescent Supply Current 

V| = Vcc or GND 

<q 

CO 

1 

c\i 


10 

fxA 



3.6V ^ V|. Vo ^ 5.5V 

2.7-3.6 


±10 

jtxA 

Alec 

Increase in Icc per Input 

V|H = Vcc -0.6V 

CD 

CO 

1 

c\i 


500 

jliA 
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LCX540 


AC Electrical Characteristics 



Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHi) or LOW to HIGH (tosLH)- 


Dynamic Switching Characteristics 














74LCX540 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


Temperature Range Family- 
74 = Commercial 

Device Type 


74LCX 540 WM X 

^ T T L 


Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 


Package Code 

WM = (0.300" Wide) Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package. EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC, 4.4 mm Body 
Width 

MSA = Molded Shrink Small Outline Package, EIAJ, Type II 
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LCX541 



Na t ion a I 


Semiconductor 


PRELIMINARY 


74LCX541 

Octal Buffer/Line Driver with 
5V Tolerant Inputs and Outputs 


General Description 

The ’LCX541 is an octal buffer/line driver designed to be 
employed as memory and address drivers, clock drivers and 
bus oriented transmitter/receivers. The ’LCX541 is a nonin- 
verting option of the ’LCX540. 

This device is similar in function to the ’LCX244 while pro- 
viding flow-through architecture (inputs on opposite side 
from outputs). This pinout arrangement makes this device 
especially useful as an output port for microprocessors, al- 
lowing ease of layout and greater PC board density. 

The ’LCX541 is designed for low voltage (3.3V) Vcc applica- 
tions with capability of interfacing to a 5V signal environ- 
ment. The ’LCX541 is fabricated with an advanced CMOS 
technology to achieve high speed operation while maintain- 
ing CMOS low power dissipation. 


Features 

■ 5V tolerant input and outputs 

■ 6.5 ns tpD max, 10 jaA IccQ niax 

■ Power-down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 m A output drive 

■ Implements patented Quiet Series™ noise/ EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 541 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbol 


lEEE/lEC 



Connection Diagram 


Pin Assignment 
for SOIC, SSOP and TSSOP 



TL/F/1 2404-2 


Truth Table 


Inputs 

Outputs 

OEi 

OE 2 

1 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

Z 

L 

L 

L 

L 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 



SOICJEDEC 

SOICEIAJ 

SSOP Type II 

TSSOP JEDEC 

Order Number 

74LCX541WM 

74LCX541WMX 

74LCX541SJ 

74LCX541SJX 

74LCX541MSA 

74LCX541MSAX 

74LCX541MTC 

74LCX541MTCX 

See NS Package Number 

M20B 

M20D 

MSA20 

MTC20 


Preliminary Data: National Semiconductor reserves the right to make changes at any time without notice. 




c 
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Absolute Maximum Ratings (Note d 


If Military/ Aerospace specified devices are required, please contact the National Semiconductor Saies Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V| 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE 

V 

-0.5 to Vcc + 0-5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

■ok 

DC Output Diode Current 

-50 

+ 50 

Vo < GND 

Vo > Vcc 

mA 

>0 

DC Output Source/Sink Current 

±50 


mA 

Icc 

DC Supply Current per Supply Pin 

±100 


mA 

Iqnd 

DC Ground Current per Ground Pin 

±100 


mA 

TsTG 

Storage Temperature 

-65 to +150 


°C 


Note 1: The Absolute Maximum Ratings are those values beyontd which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the "Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The "Recommended Operating 
Conditions" table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

V 

V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage HIGH or LOW State 

TRI-STATE 

0 

0 

Vcc 

5.5 

V 

Ioh/Iol 

Output Current Vcc = 3-OV - 3.6V 

Vcc = 2.7V 


±24 

±12 

mA 

Ta 

Free-Air Operating Temperature 

-40 

85 

°C 

At/AV 

Input Edge Rate, V|n = 0.8V-2.0V. Vcc = 3-OV 

0 

10 

ns/V 


DC Electricai Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

1 Ta = -40Xto +85X 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 


2.7-3.6 

2.0 


V 

V|L 

LOW Level Input Voltage 


2.7-3.6 


0.8 

V 

VoH 

HIGH Level Output Voltage 

•oh = "1 00 JtJtA 

2.7-3.6 

CVJ 

CD 

I 

O 

O 

> 


V 



Iqh = -12 mA 

2.7 

2.2 


V 



•oh — ~ *• 0 niA 

3.0 

2.4 


V 



Iqh = -24 m A 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

•oL "=100 jutA 

2.7-3.6 


0.2 

V 



•OL = 12 mA 

2.7 


0.4 

V 



•oL = 16 mA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

2.7-3.6 


±5.0 

jiiA 

bz 

TRI-STATE Output Leakage 

0 :£ Vo ^ 5.5V 

V| = ViHOrViL 

2.7-3.6 


±5.0 

jxA 

•off 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

fxA 

•cc 

Quiescent Supply Current 

V| = Vcc or GND 

CD 

CO 

1 

evi 


10 

fiA 



3.6V ^ V|, Vo ^ 5.5V 

2.7-3.6 


±10 

jjlA 


Increase in be per Input 

V|H = Vcc -0.6V 

CD 

CO 

1 

evi 


500 

fxA 
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LCX541 


AC Electrical Characteristics (Preliminary) 




Ta = -40°Cio +85°C 


Symbol 

Parameter 

Vcc = 3.3V ±0.3V 

Vcc = 

= 2.7V 

Units 



Min 

Max 

Min 

Max 


tpHL 

Propagation Delay 

1.5 

6.5 

1.5 

7.5 

ns 

tPLH 


1.5 

6.5 

1.5 

7.5 

tpZL 

Output Enable Time 

1.5 

8.0 

1.5 

9.0 

ns 

tpZH 


1.5 

8.0 

1.5 

9.0 

tpLZ 

Output Disable Time 

1.5 

7.0 

1.5 

8.0 

ns 

tpHZ 


1.5 

7.0 

1.5 

8.0 

toSHL 

Output to Output Skew 


1.0 



ns 

tOSLH 

(Note 1) 


1.0 




Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosLH)- 


Dynamic Switching Characteristics 


Symboi 

Parameter 

Conditions 

Vcc 

Ta = 25»C 

Units 

(V) 

Typical 




VoLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|l = OV 

3.3 

0.8 

V 

VoLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, ViH = 3.3V, V|L = OV 

3.3 

0.8 

V 


Capacitance 


Symboi 

Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc ~ Open, V| = OV or Vcc 

7 

pF 

Gout 

Output Capacitance 

Vcc = 3.3V,Vi = 0VorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OV or Vcc, F = 10 MHz 

25 

pF 


Y 

j 
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74LCX541 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


74LCX 541 WM 


Temperature Range Family- 
74 = Commercial 

Device Type 


-Special Variations 

"X" = Tape and Reel 
" " = Rail/Tube 


Package Code 

WM = (0.300'' Wide) Molded Small Outline Package, JEDEC 
SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC, 

4.4 mm Body Width 

MSA = Molded Shrink Small Outline Package, EIAJ, Type II 
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LCX573 




National Semiconductor 


74LCX573 

Octal Latch with 5V Tolerant Inputs and Outputs 


General Description 

The ’LCX573 is a high-speed octal latch with buffered com- 
mon Latch Enable (LE) and buffered common Output En- 
able (OE) inputs. 

The ’LCX573 is functionally identical to the ’LCX373 but has 
inputs and outputs on opposite sides. 

The ’LCX573 is designed for low voltage (3.3V) applications 
with capability of interfacing to a 5V signal environment. The 
’LCX573 is fabricated with an advanced CMOS technology 
to achieve high speed operation while maintaining CMOS 
low power dissipation. 


Features 

■ 5V tolerant inputs and outputs 

■ 7.0 ns tpD max, 1 0 jllA Iccq max 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 mA output drive 

■ Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 573 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbols 


Connection Diagrams 


lEEE/lEC 



OE- 

LE- 


1 

EN1 

EN2 

P h 


— 

ID V 

— 

— 


— 

— 


— 

— 


— 







— 


— 

— 


— 

— 


— 


"Oo 

■0i 

-O 2 

■O 3 

■O4 

■Oe 

“O 7 

TL/F/1 2405-2 


Pin Assignment 
for SOIC, SSOP and TSSOP 

OE — 

1 

20 

— 

Do- 

2 

19 

— Dq 

Dl- 

3 

18 

-0i 

D 2 - 

4 

17 

-O 2 

D 3 - 

5 

16 

-O 3 

D 4 - 

6 

15 

-O 4 

D 5 - 

7 

14 

-O 5 

De- 

8 

13 

-Oe 

D 7 - 

9 

12 

-O 7 

GND — 

10 

11 

— LE 


TL/F/1 2405-3 


Pin Names 

Description 

D 0 -D 7 

Data Inputs 

LE 

Latch Enable Input 

OE 

TRI-STATE Output Enable Input 

O 0 -O 7 

TRI-STATE Latch Outputs 



SOICJEDEC 

SOIC EIAJ 

SSOP TYPE II 

TSSOP JEDEC 

Order Number 

74LCX573WM 

74LCX573SJ 

74LCX573MSA 

74LCX573MTC 

74LCX573WMX 

74LCX573SJX 

74LCX573MSAX 

74LCX573MTCX 

See NS Package Number 

M20B 

M20D 

MSA20 

MTC20 


74 





Functional Description 

The ’LCX573 contains eight D-type latches with TRI-STATE 
output buffers. When the Latch Enable (LE) input is HIGH, 
data on the Dp inputs enters the latches. In this condition 
the latches are transparent, i.e., a latch output will change 
state each time its D Input changes. When LE is LOW the 
latches store the information that was present on the D in- 
puts a setup time preceding the HIGH-to-LOW transition of 
LE. The TRI-STATE buffers are controlled by the Output 
Enable (OE) input. When OE is LOW, the buffers are en- 
abled. When ^ is HIGH the buffers are in the high imped- 
ance mode but this does not interfere with entering new 
data into the latches. 

Logic Diagram 



TL/F/1 2405-5 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 


Truth Table 


Inputs 

Outputs 

OE 

LE 

D 

On 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Oo 

H 

X 

X 

Z 


H = HIGH Voltage 
L = LOW Voltage 
Z = High Impedance 
X = Immaterial 

On = Previous On before HIGH-to-LOW transition of Latch Enable 
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Absolute Maximum Ratings (Notei) 

If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Parameter Value Conditions Units 


Parameter 

Value 

Supply Voltage 

-0.5 to +7.0 

DC Input Voltage 

-0.5 to +7.0 

DC Output Voltage 

-0.5 to +7.0 


-0.5 to Vcc + 0.5 

DC Input Diode Current 

-50 

DC Output Diode Current 

-50 


+ 50 

DC Output Source/Sink Current 

±50 

DC Supply Current per Supply Pin 

±100 

DC Ground Current per Ground Pin 

±100 

Storage Temperature 

-65 to +150 



Output in TRI-STATE 


Output in High or Low State (Note 2) 


V| < GND 


Vo < GND 
Vo > Vcc 




Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the "Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 

Recommended Operating Conditions 


Parameter 


Supply Voltage Operating | ; 

Data Retention 


Input Voltage 

Output Voltage HIGH or LOW State 

TRI-STATE 

Output Current Vcc == 3.0V -3.6V 

Vcc = 2-7V 

Free-AIr Operating Temperature 


DC Eiectrical Characteristics 

Symbol Parameter 



Input Edge Rate, V|n = 0.8V-2.0V, Vcc = 3.0V 



Conditions 


Ta = -40Xto +85°C 
Min I Max 


HIGH Level Input Voltage 


LOW Level Input Voltage 


HIGH Level Output Voltage 


LOW Level Output Voltage 


Input Leakage Current 
TRI-STATE Output Leakage 


Power-Off Leakage Current 


Quiescent Supply Current 
Increase In Ice per Input 


Iqh = — 1 00 jutA 
Iqh = -12 mA 
Iqh = —18 mA 
Iqh = -24 mA 


Iql =100 fxA 
Iql = 12 mA 
Iql =16 mA 
Iql = 24 mA 


0 ^ V| ^ 5.5V 
0 ^ Vo ^ 5.5V 
V| = V|HorV|L 


V| or Vo = 5.5V 


Vi = Vcc or GND 
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AC Electrical Characteristics 



Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (toshO or LOW to HIGH (tosLH)- 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25‘’C 

Typical 

Units 

VoLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

VoLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|l = OV 

3.3 

0.8 

V 


Capacitance 
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LCX573 


74LCX573 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 

74LCX 573 WM 

Temperature Range Family — ] 

74 = Commercial 

Device Type 

Package Code 

WM = (0.300" Wide) Molded Small Outline Package, JEDEC 
SJ = (0,300" Wide) Molded Small Outline Package, EIAJ 
MTC = Thin Shrink Small Outline Package, JEDEC, 

4.4 mm Body Width 

MSA = Molded Shrink Small Outline Package, EIAJ, Type II 

TL/F/1 2405-6 


X 

L_ 


Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 
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National Semiconductor 


74LCX574 

Octal D-Type Flip-Flop with 
5V Tolerant Inputs and Outputs 


General Description 

The ’LCX574 is a high-speed, low power octal flip-flop with a 
buffered common Clock (CP) and a buffered common Out- 
put Enable (OE). The information presented to the D inputs 
is stored in the flip-flops on the LOW-to-HIGH Clock (CP) 
transition. 

The ’LCX574 is functionally identical to the LCX374 except 
for the pinouts. 

The ’LCX574 is designed for low voltage (3.3V) Vcc applica- 
tions with capability of interfacing to a 5V signal environ- 
ment. The ’LCX574 is fabricated with an advanced CMOS 
technology to achieve high speed operation while maintain- 
ing CMOS low power dissipation. 


Features 

■ 5V tolerant inputs and outputs 

■ 7.5 ns tpD max, 1 0 jaA IccQ nriax 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ± 24 mA output drive 

■ Implements patented Quiet Series™ noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 574 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbols 

I I I I I I I I 


Connection Diagrams 


lEEE/lEC 


Dq D 2 D 3 D 4 D 5 Dg Dy 


Oq ©2 O 3 O 4 O 5 O 5 O 7 


OE- 
CP - 


I I I I I I I I 

TL/F/12406-1 


Pin Names 

Description 

D 0 -D 7 

Data Inputs 

CP 

Clock Pulse Input 

OE 

TRI-STATE® Output 


Enable Input 

O 0 -O 7 

TRI-STATE Outputs 



EN 

>C1 

— 

ID V 

— 


— 


— 


— 


— 


— 


— 



I — 03 

04 

05 
Oe 

I — ^ 

TL/F/1 2406-4 


Pin Assignment 
for SOiC, SSOP and TSSOP 

OE — 

1 

20 

— ^CC 

Do- 

2 

19 

-Do 


3 

18 


D2- 

4 

17 

-O2 

D3- 

5 

16 

-O3 

D4- 

6 

15 

“O4 

D5- 

7 

14 

-O5 

De- 

8 

13 

-06 

D7- 

9 

12 

-O7 

GND — 

10 

1 1 

— CP 


TL/F/1 2406-2 



SOiC JEDEC 

SOIC EIAJ 

SSOP Type II 

TSSOP JEDEC 

Order Number 

74LCX574WM 

74LCX574SJ 

74LCX574MSA 

74LCX574MTC 

74LCX574WMX 

74LCX574SJX 

74LCX574MSAX 

74LCX574MTCX 

See NS 

Package Number 

M20A 

M20D 

MSA20 

MTC20 
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LCX574 


Functional Description 

The ’LCX574 consists of eight edge-triggered flip-flops with 
individual D-type inputs and TRI-STATE true outputs. The 
buffered clock and buffered Output Enable are common to 
all flip-flops. The eight flip-flops will store the state of their 
individual D Inputs that meet the setup and hold time re- 
quirements on the LOW-to-HIGH Clock (CP) transition. With 
the Output Enable (OE) LOW, the contents of the eight flip- 
flops are available at the outputs. When OE is HIGH, the 
outputs go to the high Impedance state. Operation of the 
OE input does not affect the state of the flip-flops. 


Logic Diagram 


Function Table 


inputs 

internai 

Outputs 

OE 

CP 

D 

Q 

On 

H 

H 

L 

NC 

z 

H 

H 

H 

NC 

z 

H 


L 

L 

z 

H 


H 

H 

z 

L 


L 

L 

L 

L 


H 

H 

H 

L 

H 

L 

NC 

NC 

L 

H 

H 

NC 

NC 


Function 

Hold 

Hold 

Load 

Load 

Data Available 
Data Available 
No Change in Data 
No Change in Data 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 

= LOW-to-HIGH Transition 
NO = No Change 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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Absolute Maximum Ratings (Note d 


If Military/ Aerospace specified devices are required, please contact the National Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to -1-7.0 


V 

V, 

DC Input Voltage 

-0.5 to -1-7.0 


V 

Vo 

DC Output Voltage 

-0.5 to -1-7.0 

Output in TRI-STATE 

V 

— 0.5toVQQ -f 0.5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

•ok 

DC Output Diode Current 

-50 

-t-50 

Vo < GND 

Vo > Vcc 

mA 

•o 

DC Output Source/Sink Current 

±50 


mA 

•cc 

DC Supply Current per Supply Pin 



mA 

•gnd 

DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage Temperature 

-65 to +150 


“C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

V 

V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage HIGH or LOW State 

TRI-STATE 

0 

0 

Vcc 

5.5 

V 

•oh/Iql 

Output Current Vcc = 3.0V -3.6V 

Vcc = 2.7V 


±24 

±12 

mA 

(Ta) 

Free-Air Operating Temperature 

-40 

85 

°C 

At/AV 

Input Edge Rate, V|n = 0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 

DC Electrical Characteristics 

Symbol 

Parameter 

Conditions 

Vcc 

Ta = -40Xto +85“C 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 


2.7-3.6 

2.0 


V 

ViL 

LOW Level Input Voltage 


2.7-3.6 


0.8 

V 

VOH 

HIGH Level Output Voltage 

•oh = —100 ixA 

2.7-3.6 

CVJ 

d 

1 

8 

> 


V 

•oh — — 1 2 mA 

2.7 

2.2 


V 

•oh = — 1 8 mA 

3.0 

2.4 


V 

•oh = -24 mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql =100 jxA 

2.7-3.6 


0.2 

V 

•OL = '•2 mA 

2.7 


0.4 

V 

•OL = IS mA 

3.0 


0.4 

V 

•oL = 24 mA 

3.0 


0.55 

V 

•l 

Input Leakage Current 

0 ^ V| ^ 5.5V 



±5.0 

jaA 

•02 

TRI-STATE Output Leakage 

0 ^ Vo ^ 5.5V 

V| = ViHOrViL 



±5.0 

fxA 

•off 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

fxA 


Quiescent Supply Current 

V| = Vcc or GND 

2.7-3.6 


10 

jxA 

3.6V ^ V|, Vo ^ 5.5V 

WslMcUl 


±10 

jliA 

^•cc 

Increase in Ice per •nput 

V|H = Vcc -0.6V 



500 

jaA 
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LCX574 


AC Electrical Characteristics 

Symbol 

Parameter 

Ta = -40°cto +85°C 

Units 

Vcc = 3.3V ±0.3V 

Vcc = 2.7V 

Min 

Max 


\mm\ 

^MAX 

Maximum Clock Frequency 

150 




MHz 

tpHL 

tpLH 

Propagation Delay 

CP to On 

1.5 

1.5 

mm 

1.5 

1.5 


ns 

tpZL 

tpZH 

Output Enable Time 

1.5 

1.5 

7.5 

7.5 

1.5 

1.5 

8.0 

8.0 

ns 

tpLZ 

tPHZ 

Output Disable Time 

1.5 

1.5 

6.0 

6.0 

1.5 

1.5 

6.5 

6.5 

ns 

ts 

Setup Time 

2.5 


2.5 


ns 

tH 

Hold Time 

1.5 


1.5 


ns 

tw 

Pulse Width 

3.3 


3.3 


ns 

toSHL 

toSLH 

Output to Output Skew (Note 1 ) 


1.0 

1.0 



ns 

Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHL) or LOW to HIGH (tosLH)- 

Dynamic Switching Characteristics 

Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25X 

Typical 

- Units 


Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

im 


Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

Capacitance 

Symbol 

Parameter 

Conditions 

Typical 


C|N 

Input Capacitance 

Vcc ~ Open, V| = OV or Vqc 

7 


COUT 

Output Capacitance 

Vcc = 3.3V,V| = OVorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OV or Vcc. F = 1 0 MHz 

25 

pF 

74LCX5 

The device n 
defined as fo 

Tem|: 

It 

Devi( 

Pack 

\K 

Mi 

74 Ordering Information 

umber is used to form part of a simplified purchasing code wh 
Hows: 

74LCX 57 

)erature Range Family 1 

• = Commercial 

ere th€ 

r4 VV 

package type and temperature range are 

M X 

t — Special Variations 

"X" = Tape and Reel 
" " = Rail/Tube 



m = (0.300" Wide) Molded Small Outline Package, JEDEC 

SJ = (0.300" Wide) Molded Small Outline Package, EIAJ 
rc = Thin Shrink Small Outline Package, JEDEC, 

4.4 mm Body Width 

>A = Molded Shrink Small Outline Package, EIAJ, Type II 

TL/F/1 2406-6 
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National Semiconductor 


74LCX646 

Low-Voltage Octal Transceiver/Register 
with 5V Tolerant Inputs and Outputs 


General Description 

The LCX646 consists of registered bus transceiver circuits, 
with outputs, D-type flip-flops, and control circuitry providing 
multiplexed transmission of data directly from the input bus 
or from the internal storage registers. Data on the A or B 
bus will be loaded into the respective registers on the LOW- 
to-HIGH transition of the appropriate pin (CRAB or CPBA). 
The four fundamental handling functions available are illus- 
trated in Figure 1 through Figure 4. 

The LCX646 is designed for low voltage (3.3V) Vcc applica- 
tions with capability of interfacing to a 5V signal environ- 
ment. 

The LCX646 is fabricated with an advanced CMOS technol- 
ogy to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 5V tolerant inputs and outputs 

■ 7.0 ns tpD max, 1 0 jaA IccQ nnax 

■ Power down high impedance inputs and outputs 
a 2.0V-3.6V Vcc supply operation 

a ±2.4 mA output drive 

a Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

a Functionally compatible with the 74 series 646 
a Latch-up performance exceeds 500 mA 
a ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbols 


An A. An At Aj Ac Ac An 


)|0 E Bq B, B2 B3 B4 B5 Bg B7 


Pin Names 

Description 

A 0 -A 7 

B 0 -B 7 

CPAB, CPBA 
SAB, SBA 

G 

DIR 

Data Register A Inputs 
Data Register A Outputs 
Data Register B Inputs 
Data Register B Outputs 
Clock Pulse Inputs 
Transmit/Receive Inputs 
Output Enable Input 
Direction Control Input 



Connection Diagram 

Pin Assignment 
for SOIC, SSOP and TSSOP 


— ^ 

1 

y — 

2 “ - Vcc 

2 

23 — CPBA 

3 

22 — SBA 

4 

21 — OE 

5 

20 - Bo 

6 

19 —B^ 

7 

18 —B 2 

8 

17 -B 3 

9 

16 -B 4 

10 

15 -B 5 

1 1 

14 - Be 

12 

13 — By 

TL/F/11997 


Order Number 


See NS Package Number 


TL/F/11 997-2 

SOIC JEDEC 

SSOP Type II 

TSSOP 

74LCX646WM 

74LCX646MSA 

74LCX646MTC 

74LCX646WMX 

74LCX646MSAX 

74LCX646MTCX 

M24B 

MSA24 

MTC24 
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LCX646 


Real Time Transfer Real Time Transfer 

A-Bus to B-Bus B-Bus to A-Bus 


Storage from Transfer from 

Bus to Register Register to Bus 


A-Bus 


A-Bus 


A-Bus 


A-Bus 



B-Bus 



B-Bus 



B-Bus 



B-Bus 


TL/F/ 11997-4 

FIGURE 1 


TL/F/1 1997-5 

FIGURE 2 


TL/F/1 1997-6 

FIGURE 3 


TL/F/1 1997-7 

FIGURE 4 


Function Table (Note) 


Inputs 

Data I/O 

Function 

OE 

DIR 

CPAB 

CPBA 

SAB 

SBA 

A0-A7 

B0-B7 

H 

X 

HorL 

H or L 

X 

X 



Isolation 

H 

X 


X 

X 

X 

Input 

Input 

Clock An Data into A Register 

H 

X 

X 


X 

X 



Clock Bn Data into B Register 

L 

H 

X 

X 

L 

X 



An to Bn—Real Time (Transparent Mode) 

L 

H 


X 

L 

X 

Input 

Output 

Clock An Data into A Register 

L 

H 

HorL 

X 

H 

X 

A Register to Bn (Stored Mode) 

L 

H 


X 

H 

X 



Clock An Data into A Register and Output to Bn 

L 

L 

X 

X 

X 

L 



Bn to An — Real Time (Transparent Mode) 

L 

L 

X 


X 

L 

Output 

Input 

Clock Bn Data into B Register 

L 

L 

X 

HorL 

X 

H 

B Register to An (Stored Mode) 

L 

L 

X 


X 

H 

1 


Clock Bn Data Into B Register and Output to An 


Note: The data output functions may be enabled or disabled by various signals at the <3E and DIR inputs. Data input functions are always enabled; i.e., data at the 
bus pins will be stored on every LOW-to-HIGH transition of the appropriate clock inputs. 

H = HIGH Voltage Level X = Immaterial L = LOW Voltage Level = LOW-to-HlGH Transition 


Logic Diagram 



TO 7 OTHER CHANNELS TL/F/1 1997-8 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 


'V 
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Absolute Maximum Ratings (Note d 

If Military/ Aerospace specified devices are required, piease contact the Nationai Semiconductor Saies Office/ 
Distributors for avaiiabiiity and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V| 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE® 

V 

— 0.5 to Vcc 0-5 

Output in High or Low State (Note 2) 

V 

IlK 

DC Input Diode Current 

-50 

V| < GND 

mA 

lOK 

DC Output Diode Current 

-50 

+ 50 

Vo < GND 

Vq > Vcc 

mA 

>0 

DC Output Source/Sink Current 

±50 


mA 

Icc 

DC Supply Current per Supply Pin 

±100 


mA 

Iqnd 

DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage Temperature 

-65 to +150 


“C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the "Electrical Characteristics" table are not guaranteed at the Absolute Maximum Ratings. The "Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

V 

V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage HIGH or LOW State 

TRI-STATE 

0 

0 

Vcc 

5.5 

V 

Ioh/Iql 

Output Current Vcc = 3.0V - 3.6V 

Vcc = 2.7V 


±24 

±12 

mA 

Ta 

Free-Air Operating Temperature 

-40 

85 

“C 

At/AV 

Input Edge Rate, V|n = 0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 


DC Eiectricai Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = -40Xto +85°C 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 



2.0 



V|L 

LOW Level Input Voltage 




0.8 

V 

VoH 

HIGH Level Output Voltage 



< 

o 

o 

I 

o 

N> 


V 




2.7 

2.2 


991 



Iqh = -18 mA 

3.0 

2.4 





loH = -24 m A 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql =100 /xA 

2.7-3.6 


0.2 

V 



Iql = 12 mA 

2.7 


0.4 

V 



Iql = 16 mA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

2.7-3.6 


±5.0 

jliA 

•oz 

TRI-STATE I/O Leakage 

0 ^ Vo ^ 5.5V 

V| = ViHOrViL 

2.7-3.6 


±5.0 

fiA 

lOFF 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

fxA 

Icc 

Quiescent Supply Current 

V| = Vcc or GND 

2.7-3.6 


10 

jjlA 



3.6V ^ V|, Vo ^ 5.5V 

CD 

CO 

I 

evi 


±10 

fiA 

Alec 

Increase in Icc per Input 

V|H = Vcc -0.6V 

2.7-3.6 


500 

jxA 
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AC Electrical Characteristics 

Symbol 

Parameter 

Ta= -40”Cto+85“C 

Units 

Vcc = 3.3V ±0.3V 

Vcc = 2.7V 

Min 

Max 

Min 

Max 

^MAX 

Maximum Clock Frequency 

150 




msm 

tpHL 

tpLH 

Propagation Delay 

Bus to Bus 

1.5 

1.5 

7.0 

7.0 

1.5 

1.5 

8.0 

8.0 

ns 

tpHL 

tpLH 

Propagation Delay 

Clock to Bus 

1.5 

1.5 

8.5 

8.5 

1.5 

1.5 

9.5 

9.5 

ns 

tpHL 

tpLH 

Propagation Delay 

Select to Bus 

1.5 

1.5 

8.5 

8.5 

1.5 

1.5 

9.5 

9.5 

ns 

tpZL 

tpZH 

Output Enable Time 

1.5 

1.5 

8.5 

8.5 

1.5 

1.5 

9.5 

9.5 

ns 

tpLZ 

tpHZ 

Output Disable Time 

1.5 

1.5 

8.5 

8.5 

1.5 

1.5 

9.5 

9.5 

ns 

ts 

Setup Time 

2.5 


2.5 


ns 

tH 

Hold Time 

1.5 


1.5 


ns 

tw 

Pulse Width 

3.3 


3.3 


ns 

toSHL 

toSLH 

Output to Output Skew 
(Note 1) 


1.0 

1.0 



ns 

Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHL) or LOW to HIGH (tosLH)- 

Dynamic Switching Characteristics 

Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25^ 

Typical 

Units 

VOLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF. V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

Capacitance 

Symbol 

Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc = Open, V| = OV or Vcc 

7 

pF 

C|/0 

Input/Output Capacitance 

Vcc = 3.3V, V| = OVorVcc 

8 

IB 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V. V| = OV or Vcc. F = 1 0 MHz 

25 

HSU 
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74LCX646 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


74LCX 646 WM 

Temperature Range Family — 1 

74 = Commercial 

Device Type 

Package Code 

WM = (0.300" Wide) Molded Small Outline Package, JEDEC 
MTC = Thin Shrink Small Outline Package, JEDEC, 

4.4 mm Body Width 

MSA = Molded Shrink Small Outline Package, EIAJ, Type II 


X 

!_ 


Special Variations 

"X" = Tape and Reel 
" " = Rail/Tube 


TL/F/11 997-9 
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National Semiconductor 


74LCX652 

Low-Voltage Transceiver/Register 
with 5V Tolerant Inputs and Outputs 


General Description 

The LCX652 consists of bus transceiver circuits with D-type 
flip-flops, and control circuitry arranged for multiplexed 
transmission of data directly from the input bus or from inter- 
nal registers. Data on the A or B bus will be clocked into the 
registers as the appropriate clock pi n goes to the HIGH log- 
ic level. Output Enable pins (OEAB, OEBA) are provided to 
control the transceiyer function. 

The LCX652 is designed for low voltage (3.3V) Vcc applica- 
tions with capability of interfacing to a 5V signal environ- 
ment. 

The LCX652 Is fabricated with an advanced CMOS technol- 
ogy to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 5V tolerant inputs and outputs 

■ 7.0 ns tpD max, 10 jiiA IccQ niax 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ± 24 mA output drive 

■ Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 652 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbols 


Connection Diagram 


Pin Assignment 
for SOIC, SSOP and TSSOP 


1 *0 *1 

^2 ^3 ^4 ^5 ^6 h 1 

iCPAB 

ISAB 

OEAB 

JCPBA 

OEBA 

ISBA 

1 Bo B, 

B2 B3 B4 B5 Bg B; 1 



^ 

1 

y — 

24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


Pin Names 

Description 

A 0 -A 7 , B 0 -B 7 
CPAB, CPBA 
SAB, SBA 

OEAB, OEBA 

A and B Inputs/TRI-STATE® Outputs 
Clock Inputs 

Select Inputs 

Output Enable Inputs 



SOIC JEDEC 

SSOP Type II 

TSSOP JEDEC 

Order Number 

74LCX652WM 

74LCX652WMX 

74LCX652MSA 

74LCX652MSAX 

74LCX652MTC 

74LCX652MTCX 

See NS Package 
Number 

M24B 

MSA24 

MTC24 
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Functional Description 

In the transceiver mode, data present at the HIGH imped- 
ance port may be stored in either the A or B register or both. 
The select (SAB, SBA) controls can multiplex stored and 
real-time. 

The examples in Figure 1 demonstrate the four fundamental 
bus-management functions that can be performed with the 
Octal bus transceivers and receivers. 

Data on the A or B data bus, or both can be stored in the 
internal D flip-flop by LOW to HIGH transitions at the appro- 


priate Clock Inputs (CPAB, CPBA) regardless of the Select 
or Output Enable Inputs. When SAB and SBA are in the real 
time transfer mode, it is also possible to store data without 
using the internal D flip-flops by simultaneously enabling 
OEAB and OEBA. In this configuration each Output reinforc- 
es its Input. Thus when all other data sources to the two 
sets of bus lines are in a HIGH impedance state, each set of 
bus lines will remain at its last state. 


Real-Time Transfer 
Bus B to Bus A 


Real-Time Transfer 
Bus A to Bus B 


Storage 


Transfer Storage 
Data to A or B 



TL/F/1 1998-5 


TL/F/11 998-6 


TL/F/11 998-7 


TL/F/11 998-8 


OEAB DEBS CPAB CPBA SAB SBA 
L L X X X L 

L X X ^ X X 
L H ^ X X 


OEAB OEBA CPAB CPBA SAB SBA OEAB OEBA CPAB CPBA SAB SBA OEAB 

HHXXLX XH^XXX H 


CPAB CPBA SAB SBA 
HorL HorL H H 


FIGURE 1 
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LCX652 


Logic Diagram 



Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 


Function Tabie (Note) 


Inputs 

inputs/Outputs 

Operating Mode 

OEAB 

OEBA 

CPAB 

CPBA 

SAB 

SBA 

Aq thru Ay 

Bq thru By 

L 

H 

HorL 

HorL 

X 

X 

Input 

Input 

Isolation 

L 

H 



X 

X 

Store A and B Data 

X 

H 

_X- 

H or L 

X 

X 

Input 

Not Specified 

Store A, Hold B 

H 

H 



X 

X 

Input 

Output 

Store A in Both Registers 

L 

X 

HorL 


X 

X 

Not Specified 

Input 

Hold A, Store B 

L 

L 



X 

X 

Output 

Input 

Store B in Both Registers 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

L 

L 

X 

HorL 

X 

H 

Store B Data to A Bus 

H 

H 

X 

X 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 

H 

H 

H or L 

X 

H 

X 

Stored A Data to B Bus 

H 

L 

HorL 

H or L 

H 

H 

Output 

Output 

Stored A Data to B Bus and 
Stored B Data to A Bus 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

= LOW to HIGH Clock Transition 

Note: The data output functions may be enabled or disabled by various signals at OEAB or OEBA inputs. Data input functions are always enabled, i.e., data at the 
bus pins will be stored on every LOW to HIGH transition on the clock inputs. 
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Absolute Maximum Ratings (Note i) 

If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V| 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE 

V 



-0.5 to Vcc + 0.5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

•ok 

DC Output Diode Current 

-50 

Vo < GND 

mA 



+ 50 

Vo > Vcc 

•o 

DC Output Source/Sink Current 

+ 50 



•cc 

DC Supply Current per Supply Pin 

±100 



•gnd 

DC Ground Current per Ground Pin 

±100 



TstG 

Storage Temperature 

-65 to +150 

1 

°C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

V 

V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage HIGH or LOW State 

TRI-STATE 

0 

0 

Vcc 

5.5 

V 

•OH/iOL 

Output Current Vcc = 3.0V-3.6V 

Vcc = 2.7V 


±24 

±12 

mA 

Ta 

Free-Air Operating Temperature 

-40 

85 

“C 

At/AV 

Input Edge Rate. V|n = 0.8V-2.0V. Vcc = 3.0V 

0 

10 

ns/V 


DC Electrical Characteristics 


Symbol 

Parameter 

Conditions 


Ta = -40Xto +85°C 

jB 


Min 

Max 





2.0 






IIIQBS3 


0.8 


VoH 


lOH = —100 /jlA 


Vcc - 0.2 


V 



Iqh = ~ ■• 2 mA 

2.7 

2.2 


V 



loH = -18 mA 

3.0 

2.4 


V 



Iqh = -24 mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql =100 p,A 



0.2 

V 



•OL = 12 mA 

2.7 


0.4 

V 



•oL =16 mA 



0.4 

V 



Iql = 24 mA 

3.0 


0.55 


l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

2.7-3.6 


±5.0 


•oz 

TRI-STATE I/O Leakage 

0 ^ Vo ^ 5.5V 

V| = V|HorV|L 

CO 

CO 

1 

c\i 


±5.0 


•off 

Power-Off Leakage Current 

V|OrVo = 5.5V 

0 


100 

/xA 

•cc 

Quiescent Supply Current 

V| = Vcc or GND 

2.7-3.6 


10 

jliA 



3.6V ^ V|, Vo ^ 5.5V 

2.7-3.6 


±10 

julA 

Alec 

Increase in Ice per •nput 

V|H = Vcc -0.6V 

2.7-3.6 


500 

fxA 
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AC Electrical Characteristics 




Ta = -40°cto +85°C 


Symbol 

Parameter 

Vcc = 3.3V ± 0.3V I 

Vcc = 

= 2.7V 

Units 



Min 

Max 

Min 

Max 


^max 

Maximum Clock Frequency 

150 




MHz 

tpHL 

Propagation Delay 

1.5 

7.0 

1.5 

8.0 

ns 

tpLH 

Bus to Bus 

1.5 

7.0 

1.5 

8.0 

tpHL 

Propagation Delay 

1.5 

8.5 

1.5 

9.5 

ns 

tpLH 

Clock to Bus 

1.5 

8.5 

1.5 

9.5 

tpHL 

Propagation Delay 

1.5 

8.5 

1.5 

9.5 

ns 

tpLH 

Select to Bus 

1.5 

8.5 

1.5 

9.5 

tpZL 

Output Enable Time 

1.5 

8.5 

1.5 

9.5 

ns 

tpZH 


1.5 

8.5 

1.5 

9.5 

tpLZ 

Output Disable Time 

1.5 

8.5 

1.5 

9.5 

ns 

tpHZ 


1.5 

8.5 

1.5 

9.5 

ts 

Setup Time 

2.5 


2.5 


ns 

tH 

Hold Time 

1.5 


1.5 


ns 

tw 

Pulse Width 

3.3 


3.3 


ns 

toSHL 

Output to Output Skew (Note 1) 


1.0 



ns 

toSLH 



1.0 




Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosm)- Parameter guaranteed by design. 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = 25“C 


(V) 












74LCX652 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


74LCX 652 M 

Temperature Range Family — ^ 

74 = Commercial 

Device Type 


X 


Special Variations 

“X” = Tape and Reel 
“ ” = Rail/Tube 


Package Code 

WM = (0.300" Wide) Molded Small Outline Package, JEDEC 
MTC = Thin Shrink Small Outline Package, JEDEC, 4.4 mm Body 
Width 
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National Semiconductor 


74LCX16240 

Low-Voltage 16-Bit Inverting Buffer/Line 
Driver with 5V Toierant Inputs/Outputs 


General Description 

The LCX16240 contains sixteen inverting buffers with 
TRI-STATE® outputs designed to be employed as a memo- 
ry and address driver, clock driver, or bus-oriented transmit- 
ter/receiver. The device is nibble controlled. Each nibble 
has separate TRI-STATE control inputs which can be short- 
ed together for full 1 6-bit operation. 

The LCX16240 is designed for low voltage (3.3V) Vcc appli- 
cations with capacity of interfacing to a 5V signal environ- 
ment. 

The LCX16240 is fabricated with an advanced CMOS tech- 
nology to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 4.5 ns tpD max, 20 jaA IccQ fTiax 

■ 5V tolerant inputs and outputs 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 m A output drive 

■ Implements patented Quiet SeriesTM noise/EMI 
reduction circuitry 

■ Functionally compatible with the 74 series 1 6240 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2500V 
Machine model > 200V 


Logic Symbol 


I I I I I I I I I I I I I I I I 



TTWTmrmrm 


TL/F/11 999-1 


Pin 

Names 

Description 

OEn 

Iq-Ii^ 

Oo-Oi5 

Output Enable Inputs (Active Low) 
Inputs 

Outputs 



SSOP 

TSSOP 

Order Number 

74LCX16240MEA 

74LCX16240MEAX 

74LCX16240MTD 

74LCX16240MTDX 

See NS Package 
Number 

MS48A 

MTD48 


Connection Diagram 


Pin Assignment for 
SSOPandTSSOP 


OEi- 

^ 

1 

48 

-OE2 

0o“ 

2 

47 

”•0 

0i- 

3 

46 

-1, 

GND — 

4 

45 

-GND 

02- 

5 

44 

”'2 

O3- 

6 

43 

”'3 

Vcc” 

7 

42 

”Vcc 


8 

41 

”'4 

05” 

9 

40 

”'5 

GND- 

10 

39 

— GND 

06” 

1 1 

38 

”'6 

O7” 

12 

37 

”'7 

Os” 

13 

36 

”*8 

09“ 

14 

35 

”'9 

GND — 

15 

34 

— GND 

O10” 

16 

33 

”'io 

Oil” 

17 

32 

”'11 

Vcc” 

18 

31 

”Vcc 

0,2” 

19 

30 

”'12 

0,3” 

20 

29 

”',3 

GND- 

21 

28 

-GND 

0,4” 

22 

27 

”',4 

0,5” 

23 

26 

”',5 

OE^- 

24 

25 

-OE3 


TL/F/11 999-2 
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Functional Description 

The LCX16240 contains sixteen inverting buffers with 
TRI-STATE standard outputs. The device is nibble (4 bits) 
controlled with each nibble functioning identically, but inde- 
pendent of the other. The control pins may be shorted to- 
gether to obtain full 16-bit operation. The TRI-STATE out- 


puts are controlled_^ an Output Enable (OEp) input for 
each nibble. When OEp is LOW, the outputs are in 2-state 
mode. When OEn is HIGH, the outputs are in the high im- 
pedance mode, but this does not interfere with entering new 
data into the inputs. 


Logic Diagram 




Truth Tables 


Outputs 




Outputs 



LCX16240 
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Absolute Maximum Ratings (Note d 

If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 

Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 



V 

Vi 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE 

V 

— 0.5 to Vcc + 0.5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

Iqk 

DC Output Diode Current 

-50 

+ 50 

Vo < GND 

Vo > Vcc 

mA 

lo 

DC Output Source/Sink Current 

±50 


mA 

•cc 

DC Supply Current per Supply Pin 

±100 


mA 

•gnd 

DC Ground Current per Ground Pin 

±100 


mA 

TsTG 

Storage Temperature 

-65 to +150 


“C 

Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the "Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 

Recommended Operating Conditions 

Symbol 

Parameter 

Min 

Max 

mssm 

Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

V 

V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage HIGH or LOW State 

TRI-STATE 

0 

0 

Vcc 

5.5 

V 

bh/IOL 

Output Current Vcc = 3.0V - 3.6V 

Vcc = 2.7V 


±24 

±12 

mA 

Ta 

Free-Air Operating Temperature 

-40 

85 

“C 

At/AV 

Input Edge Rate, V|n = 0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 

DC Electrical Characteristics 

Symbol 

Parameter 

Conditions 

■ 

HI 

Ta = -40^ to +85X 


■li 

Min 

Max 

V|H 

HIGH Level Input Voltage 


msm 

2.0 


■s 

V|L 

LOW Level Input Voltage 




0.8 

V 

VoH 

HIGH Level Output Voltage 

Iqh = -100 fxA 

<o 

00 

1 

evi 

CM 

d 

1 

8 

> 


V 

Iqh = -12 mA 

2.7 

2.2 


V 

Iqh = - 1 8 mA 

3.0 

2.4 


V 

Iqh = -24mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql — 100 jLtA 

CO 

CO 

1 

evi 


0.2 

V 

Iql = 12 mA 

2.7 


0.4 

V 

Iql = 16 mA 

3.0 


0.4 

V 

Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

2.7-3.6 


±5.0 

jaA 

bz 

TRI-STATE Output Leakage 

0 ^ Vo ^ 5.5V 

V| = ViHOrViL 

2.7-3.6 




•off 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

fiA 

be 

Quiescent Supply Current 

V| = VecorGND 



20 

fjiA 

3.6V ^ V|, Vo 5.5V 



±20 

jllA 

^bc 

Increase in Ice per Input 

V|H = Vcc -0.6V 

IIIISSB 


500 

jxA 
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AC Electrical Characteristics 

Symbol 

Parameter 

Ta = -40‘’Cto +85“C 

Units 

Vcc = 3.3V ±0.3V 

Vcc = 2.7V 

Min 

Max 

Min 

Max 

tPHL 

tpLH 

Propagation Delay 

Data to Output 

1.5 

1.5 

4.5 

4.5 

1.5 

1.5 

5.3 

5.3 

ns 

tpZL 

tpZH 

Output Enable Time 

1.5 

1.5 

5.4 

5.4 

1.5 

1.5 

6.0 

6.0 

ns 

tpLZ 

tpHZ 

Output Disable Time 

1.5 

1.5 

5.3 

5.3 

1.5 

1.5 

5.4 

5.4 

ns 

tOSHL 

tOSLH 

Output to Output Skew (Note 1) 


1.0 

1.0 



ns 

Note 1: Skew is defined as the absolute value of the difference between the actual propagaton delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHi) or LOW to HIGH (tosLH)- 

Dynamic Switching Characteristics 

Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25°C 

Unit 

Typical 

VoLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|l = OV 

3.3 

0.8 

V 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V. V|l = OV 

3.3 

0.8 

V 

Capacitance 

Symbol 

Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc = Open, V) = OV or Vcc 

7 

pF 

Gout 

Output Capacitance 

Vcc = 3.3V, V| = OVorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OV or Vcc. F == 10 MHz 

20 

pF 

74LCX16240 Ordering Information 

The device number is used to form part of a simplified purchasing code where the packai 
defined as follows: 

74LCX 16240 MEA X 

ge type and temperature range are 

-Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 

Te 

De 

Pa 

mperature Range Family 

74 = Commercial 



L 




MEA = Shrink Small Outline Package (48-Lead) 

MTD = Thin Shrink Small Outline Package, JEDEC, 

6. 1 mm Body Width 

TL/F/1 1999-4 
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Functional Description 

The LCX16244 contains sixteen non-inverting buffers with 
TRI-STATE standard outputs. The device is nibble (4 bits) 
controlled with each nibble functioning identically, but inde- 
pendent of the other. The control pins can be shorted to- 
gether to obtain full 16-bit operation. The TRI-STATE out- 


Truth Tables 


Inputs 

Outputs 

OEi 

I0-I3 

Og-Oa 

L 

L 

L 

L 

H 

H 

H 

X 

z 


Inputs 

Outputs 

OE 3 

le-lii 

Os-Oii 

L 

L 

L 

L 

H 

H 

H 

X 

Z 


H = High Voltage Level 
L = Low Voltage Level 
X = Immaterial 
Z = High Impedance 


Logic Diagram 


puts are controlled by an Output Enable (OEn) input for 
each nibble. When OEn is LOW, the outputs are in 2-state 
mode. When ^n is HIGH, the outputs are in the high im- 
pedance mode, but this does not interfere with entering new 
data into the inputs. 


Inputs 

Outputs 

OE 2 

I 4 -I 7 

O 4 -O 7 

L 

L 

L 

L 

H 

H 

H 

X 

Z 


Inputs 

Outputs 

OE 4 

h2-ll5 

O 12 -O 15 

L 

L 

L 

L 

H 

H 

H 

X 

Z 


TL/F/1 2000-3 
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Absolute Maximum Ratings (Note d 

If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V| 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE 

V 

-0.5 to Vcc + 0.5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

•ok 

DC Output Diode Current 

-50 
+ 50 

Vo < GND 

Vo > Vcc 

mA 

•o 

DC Output Source/Sink Current 

+ 50 


mA 

•cc 

DC Supply Current per Supply Pin 

+ 100 


mA 

•gnd 

DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage Temperature 

-65 to +150 


°C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

V 

V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage HIGH or LOW State 

TRI-STATE 

0 

0 

Vcc 

5.5 

V 

•oh/Iql 

Output Current Vcc = 3.0V-3.6V 

Vcc = 2.7V 


±24 

±12 

mA 

Ta 

Free-Air Operating Temperature 

-40 

85 

°C 

At/AV 

Input Edge Rate, V|n = 0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 


DC Eiectricai Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = -40“Cto +85“C I 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 


<o 

CO 

I 

c\i 

2.0 


V 

V|L 

LOW Level Input Voltage 


2.7-3.6 


0.8 

V 

VoH 

HIGH Level Output Voltage 

Iqh = —100 jliA 

2.7-3.6 

CVI 

CD 

I 

8 

> 


V 



Iqh = -12 mA 

2.7 

2.2 


V 



•oh = - 1 8 mA 

3.0 

2.4 


V 



Iqh = -24mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql ==100 jLiA 

CD 

CO 

I 

c\i 


0.2 

V 



Iql = 12 mA 

2.7 


0.4 

V 



•OL = 16 mA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

2.7-3.6 


±5.0 

jliA 

•oz 

TRI-STATE Output Leakage 

0 i Vo i 5.5V 

V| = ViHOrViL 

2.7-3.6 


±5.0 

fxA 

•off 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

/xA 

•cc 

Quiescent Supply Current 

V| = VccorGND 

cq 

CO 

I 

evi 


20 

jliA 



3.6V ^ V|, Vo ^ 5.5V 

cq 

CO 

I 

c\i 


±20 

jjlA 

-^•cc 

Increase in Ice per Input 

V|H = Vcc -0.6V 

CD 

CO 

I 

evi 


500 

jliA 


100 



AC Electrical Characteristics 




Vcc = 3.3V ± 0.3V 


-40°C to +85°C 


Propagation Delay 
Data to Output 


Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosm)- Parameter guaranteed by design. 


Dynamic Switching Characteristics 

Symbol Parameter 


Conditions 


VoLV 


Capacitance 


Quiet Output Dynamic Peak Vql I Cl = 50 pF, Vm = 3.3V, V|l 


Quiet Output Dynamic Valley Vql I Cl = 50 pF, Vm = 3.3V, V|l = OV 


Parameter 


Input Capacitance 


Gout 

Output Capacitance 

CpD 

Power Dissipation Capacitance 


Vcc Ta = 2yc 
(V) 


Conditions 


Vcc = Open, V| = OV or Vcc 


Vcc = 3.3V, V| = OVorVcc 


Vcc = 3.3V, V| = OV or Vcc. F = 1 0 MHz 


LCX16244 
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74LCX16244 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


Temperature Range Family 
74 = Commercial 

Device Type 


74LCX 16244 MEA 


X 


Special Variations 
"X" = Tape and Reel 
" " = Rail/Tube 


Package Code 

MEA = Shrink Small Outline Package (48-Lead) 


MTD = Thin Shrink Small Outline Package, JEDEC, 
6.1 mm Body Width 


TL/F/12000-4 
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National Semiconductor 


74LCX16245 

Low-Voltage 16-Bit Bidirectional Transceiver 
with 5V Toierant inputs and Outputs 


General Description 

The 74LCX16245 contains sixteen non-inverting bidirection- 
al buffers with TRI-STATE® outputs and is intended for bus 
oriented applications. The device is designed for low volt- 
age (3.3V) Vcc applications with capability of interfacing to 
a 5V signal environment. The device is byte controlled. 
Each byte has separate control inputs which could be short- 
ed together for full 16-bit operation. The T/R inputs deter- 
mine the direction of data flow through the device. The OE 
inputs disable both the A and B ports by placing them in a 
high impedance state. 

The LCX16245 is fabricated with an advanced CMOS tech- 
nology to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 4.5 ns tpD max, 20 /xA IccQ 

■ 5V tolerant inputs and outputs 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 mA output drive 

■ Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 1 6245 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbol 


I I I I I I I I I I I I I I I I 

Aq a, A 2 A 3 A 4 A 5 Ae Ay Ag Ag ^ Q ^1 ^ 2 ^ 3 ^ 4 ^ 5 

0 Ei OE 2 

T/R, T/R2^ 

Bq B, B2 B3 B4 B5 Bg By Bg Bg B^ g B, , B, 2 B^ 3 B^ 4 B^ 5 

I I I II I I I I I M I M I 

TL/F/12001-1 


Pin 

Names 

Description 

OE 

T/R 

A 0 -A 15 

B 0 -B 15 

Output Enable Input 

Transmit/Receive Input 

Side A Inputs or TRI-STATE Outputs 
Side B Inputs or TRI-STATE Outputs 



SSOP 

TSSOP 

Order Number 

74LCX16245MEA 

74LCX16245MEAX 

74LCX16245MTD 

74LCX16245MTDX 

See NS Package 
Number 

MS48A 

MTD48 


Connection Diagram 

Pin Assignment for 

SSOP and TSSOP 

T/R,- 




1 

48 

-OE, 

Bo- 

2 

47 

-Aq 

Bl - 

3 

46 

-A, 

GND — 

4 

45 

— GND 

02- 

5 

44 

-A2 

B3- 

6 

43 

— A3 

Vcc- 

7 

42 

— Vcc 

B4- 

8 

41 

-A4 

Bg- 

9 

40 

-As 

GND — 

10 

39 

— GND 

Be- 

1 1 

38 

-Ae 

B7- 

12 

37 

— Ay 

Be- 

13 

36 

-Aa 

Bg- 

14 

35 

-Ag 

GND — 

15 

34 

— GND 

B10- 

16 

33 

— A,o 

B11- 

17 

32 

— A, , 

Vcc — 

18 

31 

-Vcc 

Bi2- 

19 

30 

— A, 2 

Bi3 — 

20 

29 

— A,3 

GND — 

21 

28 

— GND 

Bu- 

22 

27 

— A, 4 

Bi5- 

23 

26 

— A, 5 

T/R2- 

24 

25 

-rE2 
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Absolute Maximum Ratings (Note i) 


If Military/Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

Vi 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE 

V 

-0.5 to Vcc + 0.5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

lOK 

DC Output Diode Current 

-50 
+ 50 

Vo < GND 

Vo > Vcc 

mA 

lo 

DC Output Source/Sink Current 

±50 


mA 

•cc 

DC Supply Current per Supply Pin 

±100 


mA 

Iqnd 

DC Ground Current per Ground Pin 

±100 


mA 

TstG 

Storage Temperature 

-65 to +150 


°C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The "Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symboi 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

V 

V| 

Input Voltage 

0 

3.6 

V 

Vo 

Output Voltage HIGH or LOW State 

TRI-STATE 

0 

0 

Vcc 

5.5 

V 

•oh/Iql 

Output Current Vcc = 3-OV - 3.6V 

Vcc = 2.7V 


±24 

±12 

mA 

Ta 

Free-Air Operating Temperature 

-40 

85 

"C 

At/AV 

Input Edge Rate, V|n = 0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 


DC Electrical Characteristics 


Symboi 

Parameter 

Conditions 

Vcc 

Ta = -40°Cto +85°C 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 


2.7-3.6 

2.0 


V 

V|L 

LOW Level Input Voltage 


2.7-3.6 


0.8 

V 

VoH 

HIGH Level Output Voltage 

Iqh = - 1 00 jllA 

<q 

CO 

1 

c\i 

Vcc - 0.2 


V 



•oh = “12 mA 

2.7 

2.2 


V 



Iqh = — 18 mA 

3.0 

2.4 


V 



Iqh = -24mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql =100 fxA 

2.7-3.6 


0.2 

V 



Iql = 12 mA 

2.7 


0.4 

V 



Iql =16 mA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

CD 

CO 

1 

c\j 


±5.0 

jxA 

•oz 

TRI-STATE I/O Leakage 

0 ^ Vo ^ 5.5V 

V| = V|H orViL 

2.7-3.6 


±5.0 

fjiA 

lOFF 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

jjlA 

•cc 

Quiescent Supply Current 

V| = Vcc or GND 

CD 

CO 

1 

c\i 


20 

fxA 



3.6V ^ V|. Vo ^ 5.5V 

CD 

CO 

i 

evi 


±20 

julA 

^•cc 

Increase in Ice per Input 

V|H = Vcc -0.6V 

2.7-3.6 


500 

jllA 
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AC Electrical Characteristics 




Ta= -40“Cto +85X 



Parameter 



Vcc = 2.7V 





Max 

Min 



tpHL 

Propagation Delay 

1.5 

4.5 

1.5 

5.2 

ns 

tpLH 

Ap to Bp or Bp to Ap 

1.5 

4.5 

1.5 

5.2 

tpZL 

Output Enable Time 

1.5 

6.5 

1.5 

7.2 

ns 

tpZH 


1.5 

6.5 

1.5 

7.2 

tPLZ 

Output Disable Time 

1.5 

6.4 

1.5 

6.9 

ns 

tPHZ 


1.5 

6.4 

1.5 

6.9 

tOSHL 

Output to Output Skew (Note 1) 


1.0 



ns 

tOSLH 



1.0 




Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosLH)- Parameter guaranteed by design. 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = 25“C 

Units 

(V) 

Typical 




VoLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 


Capacitance 


Symbol 

Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc "= Open, Vj = OV or Vcc 

7 

pF 

Gout 

Output Capacitance 

Vcc = 3.3V, V| = OVorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OV or Vcc. F = 1 0 MHz 

20 

pF 
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74LCX16245 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type is defined as follows: 


74LCX 16245 

Temperature Range Family —I 

74 = Commercial 

Device Type 


MEA 


X 

L_ 


Special Variations 
“X” = Tape and Reel 
“ ” = Rail/Tube 


Package Code 

MEA = Shrink Small Outline Package, (48-Lead) 
MTD = Thin Shrink Small Outline Package, JEDEC, 
6.1 mm Body Width 
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LCX16373 


National Semiconductor 

74LCX16373 

Low-Voltage 16-Bit Transparent Latch 
with 5V Toierant inputs and Outputs 

General Description 

The LCX16373 contains sixteen non-inverting latches with 
TRI-STATE® outputs and is intended for bus oriented appli- 
cations. The device is byte controlled. The flip-flops appear 
transparent to the data when the Latch Enable (LE) is HIGH. 

When LE is low, the data that meets the setup time is 
latched. Data appears on the bus when the Output Enable 
(OE) is LOW. When OE is HIGH, the outputs are in high Z 
state. 

The LCX16373 is designed for low voltage (3.3V) Vcc appli- 
cations with capability of interfacing to a 5V signal environ- 
ment. 

The LCX16373 is fabricated with an advanced CMOS tech- 
nology to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 5.4 ns tpD max, 20 julA Iccq nnax 

■ 5V tolerant inputs and outputs 

■ Power down high impedance inputs and outputs 

■ 2.0V~3.6V Vcc supply operation 

■ ±24 m A output drive 

■ Implements patented Quiet Series™ noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with the 74 series 1 6373 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 



Logic Symbol 



Pin Names 

Description 

OEn 

LEn 

lo-ll5 

O0-O-15 

Output Enable Input (Active Low) 
Latch Enable Input 

Inputs 

Outputs 



SSOP 

TSSOP 

Order Number 

74LCX16373MEA 

74LCX16373MEAX 

74LCX16373MTD 

74LCX16373MTDX 

See NS Package 
Number 

MS48A 

MTD48 


Connection Diagram 


Pin Assignment for 
SSOP and TSSOP 


0 E 1 - 

1 


48 

“LEi 

Oo- 

2 


47 

“'0 

0l~ 

3 


46 

-ll 

GND — 

4 


45 

— GND 

O 2 - 

5 


44 

“'2 

O 3 - 

6 


43 

“'3 

'^CC” 

7 


42 

“'^CC 

04 “ 

8 


41 

“'4 

05 “ 

9 


40 

-I5 

GND- 

10 


39 

— GND 

06“ 

11 


38 

“'6 

07 “ 

12 


37 

-I7 

08“ 

13 


36 

“'a 

09 “ 

14 


35 

“'9 

GND — 

15 


34 

— GND 

0l0“ 

16 


33 

“'10 

0ll“ 

17 


32 

“'11 

Vcc“ 

18 


31 

“Vcc 

0l2“ 

19 


30 

“'12 

0l3“ 

20 


29 

“'13 

GND — 

21 


28 

— GND 

0u“ 

22 


27 

“'l4 

0l5“ 

23 


26 

“'l5 

0E2“ 

24 


25 

“LE 2 


TL/F/ 12002-2 
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Functional Description 

The LCX 16373 contains sixteen D-type latches with 
TRI-STATE standard outputs. The device is byte controlled 
with each byte functioning identically, but independent of 
the other. Control pins can be shorted together to obtain full 
16 -bit operation. The following description applies to each 
byte. When the Latch Enable (LEn) input is HIGH, data on 
the Dn enters the latches. In this condition the latches are 
transparent, i.e. a latch output will change states each time 
its D input changes. When LEn 's LOW, the latches store 
information that was present on the D inputs a setup time 
preceding the HIGH-to-LOW transition of LEp. The 
TRI-STATE standard outputs are controlled by the Output 
Enable (OEp) input. When OEn is LOW, the standard out- 
puts are in the 2 -state mode. When OEn is HIGH, the stan- 
dard outputs are In the high impedance mode but this does 
not interfere with entering new data into the latches. 


Truth Tables 


Inputs 

Outputs 

LEi 

OE1 

I0-I7 

O0-O7 

X 

H 

X 

Z 

H 

L 

L 

L 

H 

L 

H 

H 

L 

L 

X 

Oo 


Inputs 

Outputs 

LE2 

OE2 

is-hs 

O8-O15 

X 

H 

X 

Z 

H 

L 

L 

L 

H 

L 

H 

H 

L 

L 

X 

Oo 


H == High Voltage Level 
L = Low Voltage Level 
X = Immaterial 
Z = High Impedance 

Oo = Previous Oq before HIGH to LOW transition of Latch Enable 


Logic Diagrams 





'a *9 ho hi '12 '13 '14 hs 


d 


iJ 


P flflflflflflfl 


- 0 < 1 - 


LEo 


<30- 


OEo 


Og Og 0^0 ^11 ^\2 °13 0l4 °15 


TL/F/1 2002-4 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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Absolute Maximum Ratings (Notei) 

If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 


DC Input Voltage 

-0.5 to +7.0 


V 


DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE 

V 



V 

HHHli 

DC Input Diode Current 

-50 

V| < GND 

mA 

Iqk 

DC Output Diode Current 

-50 
+ 50 

Vo < GND 

Vo > Vcc 

mA 

Io 

DC Output Source/Sink Current 

±50 


mA 

icc 

DC Supply Current per Supply Pin 

±100 


mA 

Iqnd 

DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage Temperature 

-65 to +150 


“C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics" table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” tabie wili define the conditions for actuai device operation. 

Note 2: io Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

V 

V| 

input Voltage 

0 

5.5 

V 

o 

> 

Output Voltage HIGH or LOW State 

TRI-STATE 

0 

0 

Vcc 

5.5 

V 

Iqh/Iol 

Output Current Vcc = 3.0V-3.6V 

Vcc = 2.7V 


±24 

±12 

mA 

Ta 

Free-Air Operating Temperature 

-40 

85 

“C 

At/AV 

Input Edge Rate, V|n = 0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 


DC Electrical Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta 40”Cto+85'C 1 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 



2.0 



V|L 

LOW Level Input Voltage 




0.8 

V 

VOH 

HIGH Level Output Voltage 

IqH = -100 jiiA 

WBStSIM 

CVI 

<D 

1 

8 

> 


V 



Iqh = — 12 mA 

2.7 

2.2 


V 



Iqh = — 1 8 mA 

3.0 

2.4 


V 



Iqh = — 24 mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql ==100 fjtA 

CO 

CO 

1 

c\i 


0.2 

V 



Iql = 12 mA 

2.7 


0.4 

V 



Iql = 18 mA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

2.7-3.6 


±5.0 

jiiA 

loz 

TRI-STATE Output Leakage 

0 S Vo ^ 5.5V 

V| = V|HOrV|L 



±5.0 

juiA 

Iqff 

Power-Off Leakage Current 

V| or Vo = 5.5V 

1 0 


100 

fxA 

Icc 

Quiescent Supply Current 

V| = Vcc or GND 



20 




3.6V V|, Vo ^ 5.5V 



±20 


Alec 

Increase In Icc per Input 

V|H = Vcc -0.6V 

■glM 


500 
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AC Electrical Characteristics 




Ta = -40“Cto +85“C 


Symbol 

Parameter 

Vcc = 3.3V ± 0.3V 

Vcc = 

= 2.7V 

Units 



Min 

Max 

Min 

Max 


tPHL 

Propagation Delay 

1.5 

5.4 

1.5 

5.9 


tpLH 

Dp to Op 

1.5 

5.4 

1.5 

5.9 


tpHL 

Propagation Delay 

1.5 

5.5 

1.5 

6.4 

ns 

tPLH 

LE to Op 

1.5 

5.5 

1.5 

6.4 

tpZL 

Output Enable Time 

1.5 

6.1 

1.5 

6.5 

ns 

tpZH 


1.5 

6.1 

1.5 

6.5 



1.5 

6.0 

1.5 

6.3 

ns 



1.5 

6.0 

1.5 

6.3 


Setup Time, Dp to LE 

2.5 


2.5 


ns 


Hold Time, Dp to LE 

1.5 


1.5 


ns 

tw 

LE Pulse Width 

3.0 


3.0 


ns 

tOSHL 

Output to Output Skew (Note 1 ) 


1.0 



ns 

tOSLH 



1.0 




Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosLH)- Parameter guaranteed by design. 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = 25»C 

Units 

(V) 

Typical 




VoLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 


Capacitance 


Symbol 

Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc = Open, V| = OV or Vcc 

7 

pF 

Gout 

Output Capacitance 

Vcc = 3.3V,V| = 0VorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OV or Vcc, F = 1 0 MHz 

20 

pF 
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74LCX16373 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


Temperature Range Family 
74 = Commercial 

Device Type 


74LCX 16373 

ZT ■ 


MEA 


X 


Special Variations 
'’X" = Tape and Reel 
" " = Rail/Tube 


Package Code ' 

MEA = Shrink Small Outline Package (48-Lead) 

MTD = Thin Shrink Small Outline Package, JEDEC, 6.1 mm Body 
Width 

TL/F/1 2002-5 
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National Semiconductor 

74LCX16374 

Low>Voltage 16-Bit D Flip-Flop 
with 5V Tolerant Inputs and Outputs 

General Description 

The LCX16374 contains sixteen non-inverting D flip-flops 
with TRI-STATE® outputs and is intended for bus oriented 
applications. The device is byte controlled. A buffered clock 
(CP) and Output Enable (CE) are common to each byte and 
can be shorted together for full 1 6-bit operation. 

The LCX16374 is designed for low voltage (3.3V) Vcc appli- 
cations with capability of interfacing to a 5V signal environ- 
ment. 

The LCX16374 is fabricated with an advanced CMOS tech- 
nology to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 6.2 ns tpD max, 20 fxA IccQ rnax 

■ 5V tolerant inputs and outputs 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ±24 mA output drive 

■ Implements patented Quiet SeriesTM noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with the 74 series 1 6374 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 



Logic Symbol 



Pin 

Names 

Description 

OEn 

CPn 

lo-hs 

Oo-Oi5 

Output Enable Input (Active Low) 
Clock Pulse Input 

Inputs 

Outputs 



SSOP 

TSSOP 

Order Number 

74LCX16374MEA 

74LCX16374MEAX 

74LCX16374MTD 

74LCX16374MTDX 

See NS Package Number 

MS48A 

MTD48 


Connection Diagram 


Pin Assignment for 
SSOPandTSSOP 


OE,- 

1 


48 

-CP, 

Oo- 

2 


47 

— '0 

0i- 

3 


46 


GND — 

4 


45 

— GND 

02- 

5 


44 

— ’2 

O3- 

6 


43 

-'3 

Vcc- 

7 


42 

— Vcc 

O4- 

8 


41 

“'4 

O5- 

9 


40 

-'5 

GND — 

10 


39 

— GND 

06- 

11 


38 

-'6 

O7- 

12 


37 

-I7 

Oa- 

13 


36 

— 'a 

O9- 

14 


35 

— '9 

GND — 

15 


34 

— GND 

Oio- 

16 


33 

— ',0 

0,1- 

17 


32 

-'1, 

Vcc- 

18 


31 

-Vcc 

0,2- 

19 


30 

— 1,2 

0,3- 

20 


29 

-',3 

GND- 

21 


28 

— GND 

0,4- 

22 


27 

-'14 

0,5 — 

23 


26 

-'15 

OE2- 

24 


25 

-CP2 


TL/F/ 12003-2 
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Functional Description 

The LCX1 6374 consists of sixteen edge-triggered flip-flops 
with individual D-type inputs and TRI-STATE true outputs. 
The device is byte controlled with each byte functioning 
identically, but Independent of the other. The control pins 
can be shorted together to obtain full 16-bit operation. Each 
byte has a buffered clock and buffered Output Enable com- 
mon to all flip-flops within that byte. The description which 
follows applies to each byte. Each flip-flop will store the 
state of their individual D inputs that meet the setup and 
hold time requirements on the LOW-to-HIGH Clock (CPn) 
transition. With the Output Enable (OEp) LOW, the contents 
of the flip-flops are available at the outputs. When OEp is 
HIGH, the outputs go to the high impedance state. Opera- 
tion of the OEn input does not affect the state of the flip- 
flops. 


Truth Tables 


Logic Diagrams 


Inputs 

Outputs 

CPi 

OEi 

lo-l? 

O 0 -O 7 


L 

H 

H 


L 

L 

L 

L 

L 

X 

Oo 

X 

H 

X 

Z 


Inputs 

Outputs 

CP 2 

OE 2 

l8-ll5 

Os-Ois 


L 

H 

H 


L 

L 

L 

L 

L 

X 

Oo 

X 

H 

X 

Z 


H = High Voltage Levei 
L = Low Voltage Level 
X = Immaterial 
Z = High Impedance 

Oq = Previous Oq before HIGH to LOW of CP 


Byte 1 (0:7) 


CP 

"T| 


"Tj 


~n F"" 


Tl pT" 


0 

_dlL 

_dlL 

_dlL 

-JLL 

cJ|_o 

-dlL 

-dlL 

_iJ 












Absolute Maximum Ratings (Note d 

If Military/Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for avaiiabiiity and specifications. 



Parameter 


Supply Voltage 


DC Input Voltage 


DC Output Voltage 
DC Input Diode Current 


DC Output Diode Current 


Value 


-0.5 to +7.0 


-0.5 to +7.0 
-0.5 to +7.0 


-0.5toVcc + 0.5 


-50 


Conditions 


Output in TRI-STATE 


Output in High or Low State (Note 2) 



lo 

DC Output Source/Sink Current 

±50 

•cc 

DC Supply Current per Supply Pin 

±100 

Jqnd 

DC Ground Current per Ground Pin 

±100 




Storage Temperature 


-65 to +150 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 

Recommended Operating Conditions 

I Parameter I Mhi I Max I Units 


Supply Voltage 

Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

Input Voltage 

0 

5.5 

Output Voltage 

HIGH or LOW State 

0 

Vcc 


TRI-STATE 

0 

5.5 

Output Current 

Vcc = 3.0V - 3.6V 


±24 


Vcc = 2.7V 


±12 


Free-Air Operating Temperature 
Input Edge Rate. V|n = 0.8V-2.0V. Vcc = 3-OV 



DC Electrical Characteristics 



Symbol 

Parameter 

V|H 

HIGH Level Input Voltage 

V|L 

LOW Level Input Voltage 

Vqh 

HIGH Level Output Voltage 

VoL 

LOW Level Output Voltage 

l| 

Input Leakage Current 

>oz 

TRI-STATE Output Leakage 

>OFF 

Power-Off Leakage Current 

•cc 

Quiescent Supply Current 

Alec 

Increase in Ice per Input 


Conditions 


Ta = -40°Cto +85°C 


•oh == —100 julA 


Iqh = — 12 mA 


Iqh — —18 mA 


Iqh = -24 mA 


Iql == 16 mA 


Iql — 24 mA 


0 ^ V| ^ 5.5V 


0 ^ Vo ^ 5.5V 
V| = V|H orViL 


V| or Vo = 5.5V 


V| = VccorGNP 
3.6V ^ V|, Vq ^ 5.5V 
V|H = Vcc -0.6V 


2.7-3.6 
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AC Electrical Characteristics 



Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHL) or LOW to HIGH (tosLH)- Parameter guaranteed by design. 


Dynamic Switching Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25“C 

Typical 

Units 

VOLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

VoLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 


Capacitance 


Symbol 

Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc “ Open, V| = OV or Vcc 

7 

pF 

Gout 

Output Capacitance 

Vcc = 3.3V, V| = OVorVcc 

8 

pF 

GpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V) = OV or Vcc. F = 10 MHz 

20 

pF 
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74LCX16374 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


Temperature Range Family 
74 = Commercial 

Device Type 

Package Code 

MEA = Shrink Small Outline Package, (48-Lead) 

MTD = Thin Shrink Small Outline Package, JEDEC, 6.1 mm Body 
Width 
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National Semiconductor 


PRELIMINARY 


74LCX16500 

18-Bit Universal Bus Transceivers 
with 5V Tolerant Inputs and Outputs 


General Description 

These 18-bit universal bus transceivers combine D-type 
latches and D-type flip-flops to allow data flow in transpar- 
ent, latched, and clocked modes. 

Data flow in each direction is controlled by output-enable 
(OEAB and OEBA), latch-enable (LEAB and LEBA), and 
clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the 
device operates in the transparent mode when LEAB is 
high. When LEAB is low, the A data is latched if CLKAB is 
held at a high or low logic level. If LEAB is low, the A bus 
data is stored in the latch/flip-flop on the high-to-low tran- 
sition of CLKAB. Output-enable OEAB is active-high. When 
OEAB is high, the outputs are active. When OEAB is low, 
the outputs are in the high-impedance state. 

Data f low for B to A is si milar to that of A to B but uses 
OEBA, LEBA, and CLKBA. The ou tput en ables are comple- 
mentary (OEAB is active high and OEBA is active low). 

To ensure the high-impedance state during power up or 
power down, OE should be tied to GND through a pulldown 
resistor; the minimum value of the resistor is determined by 
the current-sourcing capability of the driver. 


Features 

■ 6.0 ns tpD max, 20 jaA IccQ 

■ 5V tolerant inputs and outputs 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ + 24 mA output drive 

■ Implements patented Quiet Series™ noise/ EM I reduc- 
tion circuitry 

■ Functionally compatible with 74 series 16500 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Connection Diagram 


Pin Assignment for SSOP and TSSOP 


OEAB- 

^ ^ 

56 

-GND 

LEAB- 

2 

55 

-CLKAB 

A,- 

3 

54 

-01 

GNO — 

4 

53 

-GND 

Aj- 

5 

52 

-02 

^ 3 - 

6 

51 

-03 

''cc“ 

7 

50 

-Vcc 

A 4 — 

8 

49 

-04 

A5- 

9 

48 

-05 

*6” 

10 

47 

-06 

GND- 

11 

46 

-GND 

A7 — 

12 

45 

-87 

^8“ 

13 

44 

-08 

Ag- 

14 

43 

-09 

Al0“ 

15 

42 

— 010 

A, 

16 

41 

-011 

A,2- 

17 

40 

-812 

GNO- 

16 

39 

— GND 

At 3 “ 

19 

38 

-013 

A,4- 

20 

37 

-014 

Ai5- 

21 

36 

-015 

''cc” 

22 

35 

— Vcc 

Ai6- 

23 

34 

-016 

A, 7 - 

24 

33 

-017 

GND — 

25 

32 

— GND 

* 18 "" 

26 

31 

-018 

OEBA- 

27 

30 

-CLKBA 

LEBA- 

28 

29 

-GND 


TL/F/1 2407-1 


Function Tabiet 


Inputs 

Output 

B 

OEAB 

LEAB 

CLKAB 

A 

L 

X 

X 

X 

Z 

H 

H 

X 

L 

L 

H 

H 

X 

H 

H 

H 

L 

4 . 

L 

L 

H 

L 

i 

H 

H 

H 

L 

H 

X 

Bot 

H 

L 

L 

X 

Bo§ 


t A- to-B da ta flow is shown: B-to-A flow is similar but uses OEBA, LEBA, 
and CLKBA. 


$ Output level before the indicated steady-state input conditions were estab- 
lished. 

§ Output level before the indicated steady-state input conditions were estab- 
lished, provided that CLKAB was low before LEAB went low. 

Preliminary Data: National Semiconductor reserves the 
right to make changes at any time without notice. 
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Absolute Maximum Ratings (Note d 

If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for avaiiabiiity and specifications. 


Symboi 







DC Input Diode Current 


DC Output Diode Current 


DC Output Source/Sink Current 


DC Supply Current per Supply Pin 


DC Ground Current per Ground Pin 


Storage Temperature 


-O.StoVcc + 0.5 


-50 


-50 
+ 50 


±50 


±100 


±100 


-65 to +150 


Output in TRI-STATE® 


Output in High or Low State (Note 2) 



Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions" table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 


Vcc 



Supply Voltage 


Input Voltage 


Ioh/^ol 


Ta 



Free-Air Operating Temperature 


Input Edge Rate, V|n = 0.8V-2.0V, Vcc = 3-OV 


DC Electrical Characteristics 



Parameter 

Conditions 

HIGH Level Input Voltage 



LOW Level Input Voltage 



HIGH Level Output Voltage 

•oh 

= -lOOjitA 


•oh 

= -12mA 


•oh 

= -18 mA 


•oh 

= -24 mA 

LOW Level Output Voltage 

•OL 

= 100 fiA 


•OL 

= 12 mA 


•OL 

= 16 mA 


•OL 

= 24 mA 

input Leakage Current 

0 ^ 

V| ^ 5.5V 

TRI-STATE I/O Leakage 

0 ^ 

Vo ^ 5.5V 


V| = 

= ViHOrViL 


V|orVo = 5.5V 1 

Quiescent Supply Current 

V,= 

= VccorGND 1 


3.6V V|, Vo ^ 5.5V 

Increase In Ice per Input 

V|H 

= Vcc -0.6V 1 




±5.0 

jllA 

100 

IxA 
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AC Electrical Characteristics 




Ta = -40“Cto +85“C 


Symbol 

Parameter 

Vcc = 3.3V +0.3V 

Vcc = 

2.7V 

Units 

Min 

Max 
(Note 1) 

Min 

Max 
(Note 1) 

^max 

Maximum Clock Frequency 

170 




MHz 


Propagation Delay 

1.5 




ns 

, 1 


Bus to Bus 

1.5 





Propagation Delay 

1.5 

6.5 

1.5 

7.5 

ns 


Clock to Bus 

1.5 

6.5 

1.5 

7.5 

tpHL 

Propagation Delay 

1.5 

6.5 

1.5 

7.5 

ns 

tpLH 

LE to Bus 

1.5 

6.5 

1.5 

7.5 

HQIIH 

Output Enable Time 

1.5 

7.5 

1.5 

8.5 

ns 



1.5 

7.5 

1.5 

8.5 


Output Disable Time 


6.0 

1.5 

7.0 

ns 




6.0 

1.5 

7.0 


Setup Time 

2.5 


2.5 


ns 

tH 

Hold Time 

1.5 


1.5 


ns 

tw 

Pulse Width 

3.0 


3.0 


ns 

toSHL 

Output to Output Skew 


1.0 



ns 

tOSLH 

(Note 2) 


1.0 




Note 1: The Maximum AC limits are design target. Actual performance will be specified upon completion of characterization. 

Note 2: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHL). or LOW to HIGH (tosLH)- 
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LCX16500 


Dynamic Switching Characteristics 


Conditions 


Ta = 25°C 


Vqlp Quiet Output Dynamic Peak Vql Cl = 50 pF, Vm = 3.3V, V|l = OV 

VoLV Quiet Output Dynamic Valley Vql Cl = 50 pF, V|h = 3.3V, V|l = OV 


Capacitance 


Symbol 

C|N 

Cqut 

CpD 


Input Capacitance 
Output Capacitance 


Power Dissipation Capacitance 


Conditions 

Vcc = Open, V| = OV or Vcc 

Vcc = 3.3V,V| = 0VorVcc 


Vcc = 3.3V, V| = OVorVcc. F = 10 MHz 
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74LCX 16500 Ordering information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


74LCX 16500 

Temperature Range Family 

74 = Commercial 

Device Type 


MEA 


X 


L. 


Special Variations 
“X” = Tape and Reel 
“ " = Rail/Tube 


Package Code • 

MEA = Shrink Small Outline Package, (56-Lead) 

MTD = Thin Shrink Small Outline Package, JEDEC, 6.1 mm Body Width 


123 


LCX16500 



LCX1 


National Semiconductor 


PRELIMINARY 


74LCX 16646 

Low-Voltage 16-Bit Transceiver/Register with 
5V Tolerant Inputs and Outputs 


General Description 

The LCX16646 contains sixteen non-inverting bidirectional 
registered bus transceivers with TRI-STATE® outputs, pro- 
viding multiplexed transmission of data directly from the in- 
put bus or from the internal storage registers. Each byte has 
separate control inputs which can be shorted together for 
full 16-bit operation. The DIR inputs determine the direction 
of data flow through the device. The CRAB and CPBA inputs 
load data into the registers on the LOW-to-HIGH transition. 
The four fundamental handling functions available are illus- 
trated in Figure 1 thru Figure 4. 

The LCX16646 is designed for low voltage (3.3V) Vcc appli- 
cations with capability of interfacing to a 5V signal environ- 
ment. 

The LCX16646 is fabricated with an advanced CMOS tech- 
nology to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 5.0 ns tpD max, 20 jaA IccQ niax 

■ 5V tolerant inputs and outputs 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ± 24 mA output drive 

■ Implements patented Quiet Series^ noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with the 74 series 1 6646 
o Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human Body Model < 2000V 
Machine Model < 200V 


Logic Symbol 


Connection Diagram 

Pin Assignment for 
SSOPandTSSOP 


Aq a, A2 Aj A4 A5 Ag Ay Ag Ag Q ^ 1 2 ^ 3 ^ 4 ^ 5 


Bfl B, By Bj B4 Bg Bg By Bg Bg B^g B,, B^y B,3 B,^ 8,5 



SSOP 

TSSOP 

Order Number 

74LCX16646MEA 

74LCX16646MEAX 

74LCX16646MTD 

74LCX16646MTDX 

See NS Package Number 

MS56A 

MTD56 


Preliminary Data: National Semiconductor reserves the right to make changes at any time without notice. 
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Real Time Transfer 
A-Bus to B-Bus 


Real Time Transfer 
B-Bus to A-Bus 


Storage from 
Bus to Register 


Transfer from 
Register to Bus 



TL/F/ 12004-3 

FIGURE 1 


TL/F/ 12004-4 

FIGURE 2 


TL/F/1 2004-5 

FIGURE 3 


TL/F/1 2004-6 

FIGURE 4 


Function Table (Note) 

inputs Data I/O 

— Output Operation Mode 

OEi DIRi CPABi CPBAi SABi SBAj Ap-y Bp.y 

H X HorL HorL X X Isolation 

H X XXX Input Input Clock An Data into A Register 

H X X X X Clock Bn Data Into B Register 

L H X X L X An to Bn — Real Time (Transparent Mode) 

L H X L X I t n t t An Data to A Register 

L HHorL X H X A Register to Bn (Stored Mode) 

L H X H X Clock An Data into A Register and Output to Bn 

L L X XXL Bn to An — Real Time (Transparent Mode) 

L L X X L o t t Clock Bn Data into B Register 

L L X HorL X H B Register to An (Stored Mode) 

L L X _/■ X H Clock Bn into B Register and Output to An 

Note: The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled; i.e., data at the 
bus pins will be stored on every LOW-to-HIGH transition of the appropriate clock inputs. Also applies to data I/O (A and B: 8-15) and #2 control pins. 

H = HIGH Voltage Level X = Immaterial 
L = LOW Voltage Level ^ = LOW-to-HIGH Transition. 
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Absolute Maximum Ratings (Note d 

If Military/ Aerospace specified devices are required, please contact the National Semiconductor Saies Office/ 
Distributors for avaiiability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

V| 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE 

V 



— 0.5toVQQ + 0.5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

Vi < GND 

mA 

lOK 

DC Output Diode Current 

-50 
+ 50 

Vo < GND 

Vq > Vcc 

mA 

•o 

DC Output Source/Sink Current 

±50 


mA 

Icc 

DC Supply Current per Supply Pin 

+ 100 


mA 

Iqnd 

DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage Temperature 

-65 to +150 


°C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The "Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 

Recommended Operating Conditions 

Symbol Parameter Min Max Units 

Vcc Supply Voltage Operating 2.0 3.6 


Parameter | 

Min 

Max 

Supply Voltage 

Operating 

2.0 

3.6 


Data Retention 

1.5 

3.6 

Input Voltage 

0 

5.5 

Output Voltage 

HIGH or LOW State 

0 

Vcc 


TRI-STATE 

0 

5.5 

Output Current 

Vcc = 3.0V - 3.6V 


±24 


Vcc = 2.7V 


±12 

Free-Air Operating Temperature 

-40 

85 

Input Edge Rate, V|n 

= 0.8V-2.0V, Vcc = 3.0V 

0 

10 


DC Eiectricai Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = -40“Cto +85“C 

Min I Max 

Units 

V|H 

HIGH Level Input Voltage 


2.7-3.6 

2.0 


V 

V|L 

LOW Level Input Voltage 


2.7-3.6 


0.8 

V 

VoH 

HIGH Level Output Voltage 

Iqh = -100 /xA 

2.7-3.6 

C\J 

c> 

I 

o 

o 

> 


V 



Iqh = — 12 mA 

2.7 

2.2 


V 



Iqh = -18 mA 

3.0 

2.4 


V 



Iqh = -24mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql = 100 jLtA 

2.7-3.6 


0.2 

V 



Iql = 12 mA 

2.7 


0.4 

V 



Iql — 16 mA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

2.7-3.6 


±5.0 

jllA 

Iqz 

TRI-STATE I/O Leakage 

0 ^ Vo ^ 5.5V 

V| = ViHorViL 

2.7-3.6 


±5.0 

fxA 

•off 

Power-Off Leakage Current 

V| or Vo = 5.5V 

0 


100 

jllA 

Icc 

Quiescent Supply Current 

V| = Vcc or GND 

CD 

CO 

I 

c\i 


20 

jliA 



3.6V ^ V|, Vo ^ 5.5V 

2.7-3.6 


±20 

jllA 

Alec 

Increase In Icc per Input 

V|H = Vcc —0.6V 

2.7-3.6 


500 

fxA 
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AC Electrical Characteristics (Preliminary) 


Parameter 

Ta = -40“Cto +85X 

Units 

Vcc = 3.3V ±0.3V 

Vcc = 2.7V 

Min 

Max 

Min 

Max 

^MAX 

Maximum Clock Frequency 

170 




ns 

tPHL 

tPLH 

Propagation Delay 

Bus to Bus 

1.5 

1.5 


1.5 

1.5 


ns 

tPHL 

tpLH 

Propagation Delay 

Clock to Bus 


w 

1.5 

1.5 

7.0 

7.0 

ns 

tpHL 

tpLH 

Propagation Delay 

Select to Bus 

1.5 

1.5 

n 

1.5 

1.5 

7.0 

7.0 

m 

tpZL 

tpzH 

Output Enable Time 

1.5 

1.5 


wm 

mm 

ns 

tpLZ 

tpHZ 

Output Disable Time 

1.5 

1.5 

6.0 

6.0 



ns 

ts 

Setup Time 

2.5 


2.5 




Hold Time 

1.5 


1.5 




Pulse Width 

3.0 


3.0 




Output to Output Skew (Note 1) 


1.0 

1.0 



ns 

Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosLH)- Parameter guaranteed by design. 

Dynamic Switching Characteristics 

Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 25^ 


Typical 

uniis 

VoLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 


0.8 

mam 

VoLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

Capacitance 

Symbol 

Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc “ Open, V( = OV or Vcc 

7 


^OUT 

Output Capacitance 

Vcc = 3.3V,V| = 0VorVcc 

8 

pF 

, CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OV or Vcc, F = 1 0 MHz 

20 

pF 
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74LCX 16646 Ordering Information 

The device number is used to form part of a simplified purchasing code where the package type and temperature range are 
defined as follows: 


Temperature Range Family 
74 = Commercial 


74LCX 


16646 


MEA 


Device Type 


X 


1 _ 


Special Variations 

“X” = Tape and Reel 
“ ” = Rail/Tube 


Package Code = ' 

MEA = Shrink Small Outline Package, (56-Lead) 

MTD = Thin Shrink Small Outline Package, JEDEC, 6.1 mm Body Width 


I 

i 

I 
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LCX16652 



Na tional 


Semiconductor 


PRELIMINARY 


74LCX16652 

Low-Voltage Transceiver/Register 
with 5V Tolerant Inputs and Outputs 


General Description 

The LCX16652 contains sixteen non-inverting bidirectional 
bus transceivers with TRI-STATE® outputs providing multi- 
plexed transmission of data directly from the input bus or 
from the internal registers. Data on the A or B bus will be 
clocked into the registers as the appropriate clock pin goes 
to the HIGH logic level. Output Enable pins (OEAB, OEBA) 
are provided to control the transceiver function. 

The LCX16652 is designed for low-voltage (3.3V) Vcc appli- 
cations with capability of interfacing to a 5V signal environ- 
ment. 

The LCX1 6652 is fabricated with an advanced CMOS tech- 
nology to achieve high speed operation while maintaining 
CMOS low power dissipation. 


Features 

■ 5.0 ns tpD max, 20 juA IccQ nriax 

■ 5V tolerant inputs and outputs 

■ Power down high impedance inputs and outputs 

■ 2.0V-3.6V Vcc supply operation 

■ ± 24 mA output drive 

■ Implements patented Quiet Series™ noise/EMI reduc- 
tion circuitry 

■ Functionally compatible with 74 series 16652 

■ Latch-up performance exceeds 500 mA 

■ ESD performance: 

Human body model > 2000V 
Machine model > 200V 


Logic Symbol 


Connection Diagram 


Pin Assignment for 
SSOP and TSSOP 



Pin Names 

Description 

Ao-Ai5 

Data Register A Inputs/ 
TRI-STATE Outputs 

Bo-Bi5 

Data Register B Inputs/ 
TRI-STATE Outputs 

CPABn, CPBAn 

Clock Pulse Inputs 

SABp, SBAp 

Select Inputs 

OEABn, OEBAn 

Output Enable Inputs 



SSOP 

TSSOP 

Order Number 

74LCX16652MEA 

74LCX16652MEAX 

74LCX16652MTD 

74LCX16652MTDX 

See NS Package Number 

MS56A 

MTD56 


OEAB, -• 

^ 

1 

56 

-OEBA, 

CPAB, — 

2 

55 

- CPBA, 

SAB, — 

3 

54 

-SBA, 

GND — 

4 

53 

-GND 

Ao- 

5 

52 

“Bo 

Al“ 

6 

51 

“Bl 


7 

50 

“''cc 

Aj — 

8 

49 

-02 

A 3 “ 

9 

48 

“B3 

A4- 

10 

47 

-04 

GND- 

11 

46 

— GND 

A5- 

12 

45 

“05 

A6“ 

13 

44 

-06 

A?- 

14 

43 

-B7 

Afi- 

15 

42 

-08 

Ag- 

16 

41 

-09 

A10 ■” 

17 

40 

-010 

GND — 

18 

39 

-GND 

All “ 

19 

38 

-011 

A,2 — 

20 

37 

-0,2 

Ai3"" 

21 

36 

-013 

Vcc“ 

22 

35 

-Vcc 

Au “ 

23 

34 

-014 

Ai5- 

24 

33 

-015 

GND- 

25 

32 

— GND 

SAB2- 

26 

31 

— SBA2 

CPAB2 - 

27 

30 

— CPBA2 

OEAB2 - 

28 

29 

— OEBA2 


TL/F/1 2005-2 


Preliminary Data: National Semiconductor reserves the right to make changes at any time without notice. 
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Functional Description 

In the transceiver mode, data present at the HIGH imped- 
ance port may be stored in either the A or B register or both. 
The select (SABn, SBAp) controls can multiplex stored and 
real-time. 

The examples in Figure 1 demonstrate the four fundamental 
bus-management functions that can be performed with the 
74LCX16652. 

Data on the A or B data bus, or both can be stored in the 
internal D flip-flop by LOW to HIGH transitions at the ap- 


propriate Clock Inputs (CPABn, CPBAp) regardless of the 
Select or Output Enable Inputs. When SAB and SBA are in 
the real time transfer mode, it is also possible to store data 
without using the i nterna l D flip-flops by simultaneously en- 
abling OEABn and OEBAp. In this configuration each Output 
reinforces Its Input. Thus when all other data sources to the 
two sets of bus lines are in a HIGH impedance state, each 
set of bus lines will remain at its last state. 


Real-Time 

Transfer Bus B to Bus A 


Real-Time 

Transfer Bus A to Bus B 


Storage 


Transfer Storage 
Date to A or B 


U 






TL/F/1 2005-3 


OEAB 1 DEMi CPABi CPBAi SABi SBAi 
L L X X X L 


TL/F/1 2005-4 


OEAB 1 OEBA 1 CPABi CPBAi SABi SBAi 
H H X X L X 


TL/F/1 2005-5 


OEAB 1 DEBAi CPABi CPBAi SABi SBAi 
X H X X X 



OEAB 1 OEBA 1 CPABi CPBAi SABi SBAi 
H L HorL HorL H H 


FIGURE 1 


Function Table (Note) 


Inputs 

Inputs/Outputs 

Operating Mode 

OEAB1 

OEBA1 

CPABi 

CPBAi 

SABi 

SBAi 

Ao thru A7 

Bq thru B7 

L 

H 

H or L 

H or L 

X 

X 

Input 

Input 

Isolation 

L 

H 


_y- 

X 

X 

Store A and B Data 

X 

H 


H or L 

X 

X 

Input 

Not Specified 

State A, Hold B 

H 

H 


_x- 

X 

X 

Input 

Output 

Store A In Both Registers 

L 

X 

HorL 


X 

X 

Not Specified 

Input 

Hold A, Store B 


L 



X 

X 

Output 

Input 

Store B In Both Registers 


L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

mm 

L 

X 

HorL 

X 

H 

Store B Data to A Bus 

H 

H 

X 

X 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 

H 

H 

H or L 

X 

H 

X 

Stored A Data to B Bus 

H 

L 

HorL 

HorL 

H 

H 

Output 

Output 

Stored A Data to B Bus and 
Stored B Data to A Bus 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

_/■ = LOW to HIGH Clock Transition 

Note: The data output functions may be enabled or disabled by various signals at OEAB or OEBA inputs. Data input functions are always enabled, i.e., data at the 
bus pins will be stored on every LOW to HIGH transition on the clock inputs. This also applies to data I/O (A and B: 8-15) and #2 control pins. 
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Absolute Maximum Ratings (Notei) 


If Military/ Aerospace specified devices are required, please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


Symbol 

Parameter 

Value 

Conditions 

Units 

Vcc 

Supply Voltage 

-0.5 to +7.0 


V 

Vi 

DC Input Voltage 

-0.5 to +7.0 


V 

Vo 

DC Output Voltage 

-0.5 to +7.0 

Output in TRI-STATE 

V 

-0.5 to Vcc + 0-5 

Output in High or Low State (Note 2) 

V 

l|K 

DC Input Diode Current 

-50 

V| < GND 

mA 

■ok 

DC Output Diode Current 

-50 

+ 50 

Vo < GND 

Vq > Vcc 

mA 

lo 

DC Output Source/Sink Current 

±50 


mA 

Icc 

DC Supply Current per Supply Pin 

±100 


mA 

Iqnd 

DC Ground Current per Ground Pin 

±100 


mA 

Tstg 

Storage Temperature 

-65 to +150 


°C 


Note 1: The Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these 
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the Absolute Maximum Ratings. The “Recommended Operating 
Conditions” table will define the conditions for actual device operation. 

Note 2: Iq Absolute Maximum Rating must be observed. 


Recommended Operating Conditions 


Symbol 

Parameter 

Min 

Max 

Units 

Vcc 

Supply Voltage Operating 

Data Retention 

2.0 

1.5 

3.6 

3.6 

V 

V| 

Input Voltage 

0 

5.5 

V 

Vo 

Output Voltage HIGH or LOW State 

TRI-STATE 

0 

0 

Vcc 

5.5 

V 

Ioh/Iql 

Output Current Vcc = 3.0V-3.6V 

Vcc = 2.7V 


±24 

±12 

mA 

Ta 

Free-Air Operating Temperature 

-40 

85 

°C 

At/AV 

Input Edge Rate. V|n = 0.8V-2.0V, Vcc = 3.0V 

0 

10 

ns/V 


DC Eiectricai Characteristics 


Symbol 

Parameter 

Conditions 

Vcc 

Ta = -40°Cto +85°C 

Units 

(V) 

Min 

Max 

V|H 

HIGH Level Input Voltage 


2.7-3.6 

2.0 


V 

VlL 

LOW Level Input Voltage 


2.7-3.6 


0.8 

V 

VoH 

HIGH Level Output Voltage 

Iqh = -100 juiA 

2.7-3.6 

Vcc - 0.2 


V 



loH = -12 mA 

2.7 

2.2 


V 



Iqh = — 18 mA 

3.0 

2.4 


V 



Iqh = -24 mA 

3.0 

2.2 


V 

VoL 

LOW Level Output Voltage 

Iql =100 juA 

2.7-3.6 


0.2 

V 



Iql = 12 mA 

2.7 


0.4 

V 



Iql = 18 mA 

3.0 


0.4 

V 



Iql = 24 mA 

3.0 


0.55 

V 

l| 

Input Leakage Current 

0 ^ V| ^ 5.5V 

CD 

CO 

1 

h- 

c\i 


±5.0 

jllA 

>oz 

TRI-STATE I/O Leakage 

0 ^ Vo ^ 5.5V 

V| = V|HorV|L 

CD 

CO 

1 

c\i 


±5.0 

jaA 

•off 

Power-Off Leakage Current 

V| or Vo == 5.5V 

0 


100 

jaA 

Icc 

Quiescent Supply Current 

V| = Vcc or GND 

2.7-3.6 


20 

jllA 



3.6V ^ V|, Vo ^ 5.5V 

2.7-3.6 


±20 

jliA 

Alec 

Increase in Icc pei" Input 

V|H = Vcc ~0.6V 

CD 

CO 

1 

t^ 

evi 


500 

jaA 
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AC Electrical Characteristics 

Symbol 

Parameter 

Ta = -40“Cto +85X 

Units 

Vcc = 3.3V ± 0.3V 

Vcc = 2.7V 

Min 

Max 

Min 

Max 

^max 

Maximum Clock Frequency 

170 




MHz 

tpHL 

tpLH 

Propagation Delay 

Bus to Bus 

1.5 

1.5 

5.0 

5.0 

1.5 

1.5 

6.0 

6.0 


tpHL 

tpLH 

Propagation Delay 

Clock to Bus 



■■ 



tpHL 

tpLH 

Propagation Delay 

Select to Bus 


6.0 

6.0 

■■ 



tpZL 

tpZH 

Output Enable Time 

1.5 

1.5 

7.5 

7.5 

1.5 

1.5 


ns 

tpLZ 

tPHZ 

Output Disable Time 

1.5 

1.5 

6.0 

6.0 

1.5 

1.5 

7.0 

7.0 

ns 

ts 

Setup Time 

2.5 


2.5 



tH 

Hold Time 

1.5 


1.5 


H 

tw 

Pulse Width 

3.0 


3.0 


ns 

tOSHL 

toSLH 

Output to Output Skew (Note 1) 


1.0 

1.0 



ns 

Note 1: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The 
specification applies to any outputs switching in the same direction, either HIGH to LOW (tosHl) or LOW to HIGH (tosLH)- Parameter guaranteed by design. 

Dynamic Switching Characteristics 

Symbol 

Parameter 

Conditions 

Vcc 

(V) 

Ta = 26“C 

Typical 

Units 

VOLP 

Quiet Output Dynamic Peak Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

VOLV 

Quiet Output Dynamic Valley Vql 

Cl = 50 pF, V|H = 3.3V, V|L = OV 

3.3 

0.8 

V 

Capacitance 

Symbol 

Parameter 

Conditions 

Typical 

Units 

C|N 

Input Capacitance 

Vcc ~ Open, V| = OV or Vcc 

7 

pF 

Gout 

Output Capacitance 

Vcc = 3.3V, V| = OVorVcc 

8 

pF 

CpD 

Power Dissipation Capacitance 

Vcc = 3.3V, V| = OVorVcc, F = 10 MHz 

20 

pF 
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Physical Dimensions 




National Semiconductor 


14 Lead (0.150" Wide) Molded Small Outline Package, JEDEC 
NS Package Number M14A 


All dimensions are in inches (millimeters) 



(0.254 -0.508) 




r 


8“ MAX TYP 
ALL LEADS 


(0.203- 0.254) 
TYP ALL LEADS 


HLL LH 

k t 


0.004 'll' (0.406-1.270) 
(Olo2i TYP ALL LEADS 

LL LEAD TIPS 


0.053-0.069 

(1.346-1.753) 

1 


(0.102 - 0.254) 


SEATING 

PLANE 


yi 

' D01 






(1.270) 

TYP 


1 


14 Lead (0.300" Wide) Molded Small Outline Package, EIAJ 
NS Package Number M14D 

All dimensions are in inches (millimeters) 





(1.702 - 2.108) 

i 


t-ihhhm 




1 0.050 

^ (1.270) 

0.014-0.020 

t f 

0.000 - 0.010 
(0.000 - 0.254) 

(0.356 - 0.508) 
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16 Lead (0.150" Wide) Molded Small Outline Package, JEDEC 
NS Package Number M16A 


All dimensions are in inches (millimeters) 


0.386-0.394 ^ 

(9.804-10.00) 

16 15 14 13 12 11 10 9 



0.228 -0.244 
(5.791 -6.198) 


1 2 3 4 5 6 7 


0.150-0.157 , 
(3.810-3.988) 


0.053 -0.069 
(1.346-1.753) 


0.004-0.010 

(0.102-0.254) 


0.008-0.010 
(0.203-0.254) 
TYP ALL LEADS 


0.004 

( 0 . 102 ) 

ALL LEAD TIPS 


0.016-0.050 
■ (0.406-1.270) 
TYP ALL LEADS 


T 

^ 0.050 ^ ^ ( 

(0.356) — H (1.27m 


16 Lead (0.300" Wide) Molded Small Outline Package, EIAJ 
NS Package Number M16D 

All dimensions are in inches (millimeters) 


-J U 


0.016-0.031 

(0.406-0.787) 



0.295-0.319 

(7.493-8.103) 


0.394-0.402 

( 10 . 01 - 10 . 21 ) 


16 15 14 13 12 11 10 9 



0.205-0.213 

(5.207-5.410) 


1 2 3 4 5 



0.006-0.010 

(0.152-0.254) 


-I 


0.014-0.020 
(0.356-0.508) ' 


0.067-0.083 

(1.702-2.108) 



0.000-0.010 

(0.000-0.254) 
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Physical Dimensions 



20 Lead (0.300" Wide) Molded Small Outline Package, JEDEC 
NS Package Number M20B 

All dimensions are in inches (millimeters) 



(0.254) 



20 Lead (0.300" Wide) Molded Small Outline Package, EIAJ 
NS Package Number M20D 

All dimensions are in inches (millimeters) 



DETAIL F 


0.006-0.010 






SEE DETAIL F 


0.014-0.020 





SEATING 
PLANE 'Y 


[lliliiililiiilililililiili 


fTT o^oM T 

I I 0.1 I 

ALL LEAD TIPS 


8° MAX TYP - ) 
) ALL LEADS 

- TYP ALL LEADS 


48 Lead (0.300'' Wide) Molded Shrink Small Outline Package, JEDEC 
NS Package Number MS48A 

All dimensions are In inches [millimeters] 

0.620-0.630 ^ 

[15.75- 16.00] 

EE) 


0.395-0.420 
[10.04- 10.66] 

lOI 0.010[0.25] |D| A(D iB(D 

0.291 -0.299 

[7.40-7.59] - 

EEl 



0.008-0.012 , 
[0.21-0.30] 


1 . 0.025 

^ ^ [0.63] 



r [0.13- 

i'T 

L 0.020-0.1 

•^[0.51-1.1 


13-0.22] 


DETAIL E TYP 


0.096-0.108 
I [2.44-2.74] 


SEATING PLANE - 


Acov 0.015-0.025. 
^ [0.39-0.63] 
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Physical Dimensions 


56 Lead (0.300" Wide) Molded Shrink Small Outline Package, JEDEC 
NS Package Number MS56A 

All dimensions are in inches [millimeters] 



45 ° X 


0.015-0.025 







1 o.oo4[o.io] I 


■[ 0 . 64 ] 


[ 0 . 21 - 0 . 40 ] 


20 Lead Molded Shrink Smali Outline Package, EIAJ, Type 11 
NS Package Number MSA20 


All dimensions are in millimeters 
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24 Lead Molded Shrink Small Outline Package, EIAJ, Type II 
NS Package Number MSA24 

All dimensions are in millimeters 



7.90 ± 0.20 


1 / 


- 5.30 ± 0.05- 
EB 


mT 


0.20 ± 0.05 
J~L/F THICKNESS 


: 0.15 —I 1^ 


14 Lead Molded Thin Shrink Smaii Outiine Package, JEDEC 
NS Package Number MTC14 

All dimensions are in millimeters 


(1.78 TYP) 


0.65 TYP 

LAND PATTERN RECOMMENDATION 



ALL LEAD TIPS 


m 


D 

l!I§l 

Bgll 
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Physical Dimensions 



Physical Dimensions 


16 Lead Molded Thin Shrink Small Outline Package, JEDEC 
NS Package Number MTC16 

All dimensions are in millimeters 
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Ml- 



20 Lead Molded Thin Shrink Small Outline Package, JEDEC 
NS Package Number MTC20 

All dimensions are in millimeters 






Physical Dimensions 








48 Lead Molded Thin Shrink Small Outline Package, JEDEC 
NS Package Number MTD48 

All dimensions are in millimeters 



56 Lead Molded Thin Shrink Small Outline Package, JEDEC 
NS Package Number MTD56 

All dimensions are in millimeters 



MTD56 (REV A) 








